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ARMBIBS who have lived in one 

locality for a long time come to know 
about the soil differences on their own 
farms and on those of thelr immediate 
neighbors. What they do not know, un- 
less a soll survey has been made, is how 
nearly their soils are like those at ex- 
periment stations or in other localities 
from which higher or lower yields are re- 
ported. They do not know whether these 
ylelds are from soils like thelr own or 
from solis that are greatly different. 
These similarities and differences among 
solls are known only after a map of the 
soils has been made. Knowing what 
kind of soll one has and comparing it with 
soils on which new developments have 
proved successful will remove some of the 
risk in trying new methods and varieties, 


SOILS OF A PARTICULAR FARM 


To find what soils are on any farm 
or other land, locate the tract on the soil 
that accompanies this report. This ig 
easily done by finding the township the 
farm is known to be in and locating its 
boundaries by such landmarks as houses, 
roads, streams, villages, and other fea- 


Bach kind of soil is marked with a 
symbol on the map; for example, all soils 
marked Ve are of the same kind. To find 
the name of the soil so marked look at the 
legend printed near the margin of the 
map and find Ve. The color indicated for 
the soll in the legend will be the same 
as the color in which it appears on the 
map. Vo stands for Venango gravelly silt 
loam, A section of this report tells what 
this soil is like, for what it Is mainly used, 
and some of the uses to which it is sulted. 

How productive is Venango gravelly 
silt loam? Find this soll name in the 
left-hand column of table 5 and note the 


yields of the different crops opposite it. 
This table also gives expectable yields for 
all the other soils mapped, so that the 
different soils can be compared. 

Read the section headed Land Use 
and Soll Management. Here Venango 
gravelly stlt loam is grouped with other 
soils having about the same use and 
management practices. 


SOILS OF THE COUNTY AS A WHOLE 


If a general idea of the soils of the 
county is wanted, read the introductory 
part of the section on Soils. This tells 
where the principal kinds are found, what 
they are like, and how they are related to 
one another. Then study the sol] map 
and notice how the different kinds of soils 
tend to be arranged in different localities, 
These patterns are likely to be associated 
with well-recognized differences in type 
of farming and Jand use. 

A newcomer who considers purchasing 
a farm in the county will want to know 
about the climate as well as the soils; the 
principal farm products and how they are 
marketed; the kinds and conditions of 
farm tenure; kinds of farm buildings, 
equipment, and machinery ; availability of 
gehools, churches, highways, railroads, 
telephone and electric services, and water 
supplies; industries ; and towns, villages, 
and population. characteristics. This in- 
formation will be found in the sections 
on General Nature of the Area and on 


Agriculture. 

Students and others interested In how 
the soils of the county were formed and 
how they are related to the great soll 
groups of the world should read the sec- 
tion on Morphology and Genesis of Soils. 
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CRAWFORD COUNTY, in the northwestern part of Pennsylvania, 

is chiefly an agricultural region. As its soil and climate are well 
adapted to the dairy industry, it has become the third most important 
dairying county in the State. The production of feed crops-“hay, 
corn, oats, and pasture—for the dairy cows is the chief use of cleared 
land. Potatoes, wheat, buckwheat, and vegetables are grown to some 
extent as cash crops. These crops and raw milk find markets in Cleve- 
land, Pittsburgh, Buffalo, and New York. Poultry and egg produc- 
tion is also an important source of income. Oil wells, iron and steel 
mills, sawmills, and various other industries afford some employment. 
To help choose uses and farm practices to fit the different soils a co- 
operative soil survey was made by the United States Department of 
Agriculture and the Pennsylvania State College School of Agriculture 
and Experiment Station. Field work was completed in 1939, and, 
unless otherwise specifically mentioned, all statements in this report 
refer to conditions in the county at that time. 


GENERAL NATURE OF THE AREA 
LOCATION AND EXTENT 


Crawford County, in the northwestern part of Pennsylvania, is 
bounded on the west by the State of Ohio, on the south by Mercer and 
Venango Counties, on the east by Warren County, and on the north 
by Erie County. Meadville, the county seat, is near the center of the 
county (fig. 1) and is 195 miles northwest of Harrisburg and 80 miles 
north of Pittsburgh. The county comprises an area of 1,016 square 
miles, or 650,240 acres. 


PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


Crawford County is included in the Allegheny Plateau section of 
thé Appalachian Plateaus physiographic province. Topographic fea- 
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tures vary greatly; almost level surfaces on the plateaus and in the 
valleys are in the western part of the county, gently and strongly 
rolling surfaces in the central and northeastern parts, and steep relief 
in the southeastern section. The two valleys in the western part of 
the county, occupied by Pymatuning Reservoir and Conneaut Creek 
and Conneaut Marsh, are surrounded by broad almost level to undulat- 
ing uplands. The depth of stream dissection and the difference in 
elevation between the valley floors and the surrounding uplands vary 
from 150 to 300 feet, while in the rest of the county there is a drop of 
800 to 400 feet from the plateaus to the larger stream flood plains. 

The surface relief was greatly changed by the ice sheets that ad- 
vanced from the north. The Illinoian glaciation completely covered 
the county, and the Wisconsin ice age covered all but a small part of 
the southeastern section. As the glaciers melted, the pulverized rock 
material was released and deposited as glacial till. Some outwash was 
carried long distances from the ice margin by runoff water from the 
melting ice, while some till was deposited directly with no sorting by 
water. The outwash and till together comprise glacial drift. en- 
ever there was a halt in the retreat or advance of the ice front, deposits 
accumulated near the edge of the ice and moraines were built up. The 
hummocky topography southwest of Sugar Lake is a result of the 
morainic process of deposition. 

These glaciers planed off the highlands, gouged out and refilled 
the valleys that were parallel to the direction of the ice movement, and 
deposited drift in the valleys and on the uplands. The drift on the 
uplands, which is largely till, covers the bedrock to a general depth 
of 5 to 20 feet. Valley fill is sometimes 200 to 300 feet deep. & 
thinnest covering is on steep slopes and rounded knolls of the south- 
eastern section of the county, which was covered only by the Illinoian 
glacial drift.* 

Titusville, at the New York Central and Pennsylvania Railroad 
station, has an elevation of 1,194 feet above sea level. Meadville and 
Conneautville have elevations of 1,078 and 949 feet, respectively. 

The major streams and some of the smaller streams, except those 
in the southeastern part of the county, flow mostly in flat-bottomed 
valleys that are deeply filled with glacial outwash. The streams in 
general have low gradients and meander back and forth on the flat 
valley bottoms. Four lakes and many swampy areas are located in 
the low flat-bottomed valleys. Of these, Conneaut Lake is one of the 
largest natural lakes in Pennsylvania. The area beyond the line 
reached by the Wisconsin till has a separate drainage pattern, which 
is like the topography cut out by the streams o the unglaciated 
Allegheny Plateau farther east and south, and is dendritic with deep 
and narrow stream valleys. 

With the exception of the northwestern corner, all of Crawford 
County is drained by southward-flowing streams. The central part 
of the county is drained by French Creek and its tributaries, the eastern 
by Oil Creek, the southwestern by the Shenango River and Crooked 
Creek, and the northwestern by Conneaut Creek and its tributaries. 


** LEGGETTE, R. M. GROUND WATER IN NORTHWESTERN PENNSYLVANIA. Pa. Geol. 
Survey Bul. W8 (ser. 4), 215 pp., illus., 1936. Harrisburg. 
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Ficure 1.—Location of Crawford County in Pennsylvania. 
CLIMATE 


The continental climate of Crawford County is characterized by 
long winters, with occasional periods of extremely low temperatures 
and. cool summers. The mean annual temperature of 47.6° F. is repre- 
sentative of a large part of the county, although the range in elevation 
from 850 to 1,900 feet causes some local variations in temperature and 
frosts. In general, the summers are cooler in the eastern part of the 
county than in the western part, and the growing season is probably 
8 to 10 days shorter, Some difference in the length of the frost-free 
period is due to location with respect to air drainage. Land in the 
valleys, where the cold air settles on still nights, does not escape so 
many frosts as land along and adjacent to the upper slopes. High 
level uplands are less frequented by frosts late in spring and early 
in fall than valleys, owing to more air movement. 

The moderating influence that Lake Erie has on Jand bordering it 
is not noticeable in Crawford County. At Erie, according to the 
United States Weather Bureau, the average frost-free season is at 
least 2 months longer than at Meadville. The average length of the 
frost-free season at Meadville is from May 21 to September 29, but 
frosts have occurred as late as June 17 and as early as September 10. 
This period of 131 days is long enough for the production of most 
crops, although frost sometimes damages corn before it is mature and 
late potatoes are frequently dug before they have finished growing. 

Rainfall is usually well distributed throughout the year, and the 
annual precipitation of 41.70 inches recorded at Meadville is generally 
sufficient for maturing crops. Excessively wet springs occur occa- 
sionally; summer droughts are not frequent. Hailstorms and heavy 
downpours causing soil washing are infrequent, and little damage is 
ever reported. Heavy spring rains, cool weather, poor natural drain- 
age, and lack of adequate tiling or ditching to relieve excess water 
delay planting on much of the level and heavier soils of the upland. 
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The normal monthly, seasonal, and annual temperature and pre- 
cipitation at Meadville, which is representative of the county, compiled 
from records of the United States Weather Bureau station, are shown 
in table 1, 


TasLe 1.—Normal monthly, seasonal, and annual temperature and precipitation 
at Meadville, Crawford County, Pa. 


(Elevation, 1,080 feet] 


Temperature Precipitation 
Month Abso- Abso- jlotal ote! A 
: lute lute or the | for the verage 
Mean maxi- mini- Mean driest | wettest | snowfall 
. mum mum year year 

°F, oF, °F, |Inches| Inches | Inches | Inches 
December. -_---.- 29. 0 66 —20 | 3. 06 2.11 3. 49 13, 2 
January____..--- 25. 3 72 —385 | 3.13 1, 38 3. 26 16. 6 
February_..._.-. 24. 4 67 —34 | 2.68 2. 90 2. 41 14, 2 
Winter___.___- 26. 2 72 —35 | 8. 87 6. 39 9. 16 44.0 
March. -___-___- 34. 8 83 —22 | 3.20 2. 89 3. 59 7.0 
April__.-.-.-___- 45. 6 89 —5 | 3. 34 2. 57 2. 22 2.6 
May.-.-----.--- 57.0 96 20 | 4. 04 1. 67 3. 95 1 
Spring. .-.._.- 45. 8 96 —22 |10. 58 7.13 9. 76 9.7 

June.._2-22- 2 - 65.9 97 28 | 4, 04 4, 90 3. 58 0 

July.---.-----.- 69. 7 99 35 | 4.15 4, 03 14. 51 0 

August...-.-.-_- 67.7 103 33 | 3. 65 2. 18 6. 63 0 

Summer... _. 67.8 103 28 |11. 84 11.11 24. 72 0 

September... ____ 62. 1 95 21 | 3.60 3. 13 1, 55 0 
October. ____.__- 50. 7 90 14} 3.41 . 35 50 8 
November.._..__ 39. 0 78 —4 | 3.40 . 67 6. 51 7.2 
Fall._-.-.- 222. 50. 6 95 —4 |10. 41 7.15 8. 56 8.0 
Year_.._..__. 47.6 103 —35 /41. 70 | ! 31. 78 | ? 52. 20 61.7 

1 In 1939. 4In 1897. 


WATER SUPPLY 


The county is well supplied with ground water, both for household 
and large municipal and industrial uses. Small springs are numerous 
and are utilized to some extent, but they are not reliable sources in dry 
seasons. Dug wells are gradually being abandoned and replaced by 
drilled wells, which are less easily contaminated and have a more con- 
stant flow. The Pymatuning Reservoir covers 17,200 acres and pro- 
vides storage of water for industrial areas, 


VEGETATION 


Before settlement by white men the county was covered with forest, 
except for a few patches of grassland along French and Oil Creeks, 
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which were presumably in prairie. The original forest consisted of 
oak, maple, chestnut, black walnut, hickory, cherry, locust, tuliptree 
(yellow-poplar) , ash, butternut, ironwood, mountain-laurel, bay, pine, 
hemlock, and spruce. The forest floor was open and comparatively 
free from underbrush. Much of the present forest, especially on 
abandoned areas, contains low-growth underbrush of hawthorn, wild 
apples, alder, huckleberry, and briers. 

he predominant species of grasses on pasture and abandoned fields 
are largely poverty oatgrass (Danthonia spicata), Canada bluegrass 
(Poa compressa) , Kentucky bluegrass (P. pratensis) ,redtop (Agrostis 
alba), timothy (Phleum pratense), and wild white clover (7'rifolium 
repens). In addition, weeds constitute a large part of the vegetation 
in many meadows, especially those that are not managed properly. 
The weeds include goldenrod (Solidago graminéfolia), ox-eye daisy 
(Chrysanthemum leucanthemum), devils-paintbrush (Hieraciwm 
auwrantiacum), wild carrot (Daucus carota), and ragweed (Ambrosia 
artemisiifolia). Numerous other weeds are scattered over the fields, 
but they are not abundant except in a few places. White clover, Ken- 
tucky bluegrass, and other better grasses are more plentiful where lime 
and phosphate have been applied. 


ORGANIZATION AND POPULATION 


Various Indian tribes once occupied this area. Although the 
Senecas were recognized as its nominal owners, it was utilized as a 
general hunting ground by both eastern and western tribes. The first 
white settlement was made in 1787 along French Creek in what is now 
the town of Meadville. Settlers were English and Irish and came from 
eastern Pennsylvania, Connecticut, and New York. The county was 
rapidly settled after the first few years. In 1800 Crawford County 
was separated from Allegheny County and included the present coun- 
ties of Crawford, Erie, Mercer, Venango, and Warren. Warren 
County was the last to be formed from Crawford and was organized 
in 1819. 

According to the 1950 census the population was 78,948 of which 
27,895 was urban and 51,053 rural. The density of the rural popula- 
tion has remained uniform and the distribution is fairly even. In 1950 
Meadville, the county seat, had a population of 18,972, and Titusville, 
8,923. Other towns of importance are Cambridge Springs, Conneaut- 
ville, Linesville, Cochranton, Saegerstown, Conneaut Lake, Spring- 
boro, and Spartansburg. Hydetown, Geneva, Blooming Valley, Town- 
ville, and Harmonsburg are villages that offer trading facilities for 
the surrounding communities. Cambridge Springs and Conneaut 
Lake are summer resort areas and therefore have a larger population 
in summer than in winter. Cambridge Springs has a number of 
springs and wells that yield mineral water reported to be of medicinal . 
value, and hotels commercialize these supposed medicinal properties. 
In addition to these towns, Conneaut and Conandohta are pleasure 
resorts that provide local markets for farm products in summer. 


INDUSTRIES 


The principal industries other than agriculture in 1939 were the 
talon fastener and viscose manufacturing plants at Meadville, the iron 
and steel mills in Meadville and Titusville, and the oil industry in 
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Titusville and its vicinity. In addition there were many smaller manu- 
facturing establishments in the area, as well as several commercial 
sawmills.. The oil industry in the southeastern part of the county 
consists of refineries, storage plants, and hundreds of small oil wells 
that daily yield one-sixth to one-half barrel. The landowner receives 
one-eighth of all the production. The first oil well in the United 
States was drilled in 1859 by Col. E. L. Drake. This well was located 
about 1 mile south of Titusville in Venango County, and it exerted 
a great influence upon this section of the State, especially on the little 
village of Titusville that changed to a crowded city almost overnight. 


TRANSPORTATION AND MARKETS 


The county is well supplied with rail and bus transportation. The 
Erie Railroad traverses the central part of the county from north to 
south, passing through the towns of Cambridge Springs and Mead- 
ville. Both the Bessemer and Lake Erie and the Erie and Pittsburgh 
Railroads traverse the western part of the county north and south 
running! almost parallel to one another. The Pennsylvania Railroa 
has a branch line traversing the eastern part of the county from north 
to south, connecting towns with Oil City and Corry. 

All sections of the county are reached by paved State or county 
highways. Many of the county roads are macadam or sand and 
gravel, although the largest. proportion are graded dirt roads. No 
point in the county is more than 214 miles from a graded or improved 
road. 

The principal markets outside the county are Pittsburgh and Buf- 
falo. Pittsburgh receives the largest share of milk, the main source 
of farm income, with Buffalo and New York as other markets for 
it. Cleveland is the largest consumer of the potatoes other than those 
used and sold within the county. Wheat, buckwheat, and other cash 
products are generally shipped east for milling. Berries, vegetables, 
and fruit are usually disposed of locally. 


FARM, HOME, AND COMMUNITY IMPROVEMENTS 


Modern farm equipment, including riding cultivators, binders, hay 
loaders, sulky plows, and a few combines, is in general use. Tractors 
are gradually replacing horses as a source of power. 

ost of the farm buildings are substantially built. Some, however, 
were neglected in 1930-40 partly because of the low price of milk which 
was the chief source of income. The floors of most of the barns are 
of concrete, and sanitary conditions are maintained according to the 
State sanitation code. 

The rural districts of the county are well supplied with schools and 
churches. The many one-room schools in operation are gradually 
being abandoned and supplanted by larger consolidated schools. 
Several small colleges are in the area, the largest of which is Allegheny 
at Meadville. Since telephones and electric lines extend throughout 
most of the county, most farms are within a few miles of these modern 
facilities. 

AGRICULTURE 
EARLY HISTORY 


Agriculture in Crawford County dates from the latter part of the 
eighteenth century when the first white settlers cleared patches along 
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French Creek. These settlers raised corn, potatoes, vegetables, and 
fruit, and built mills for grinding grain and sawing lumber. The 
production of rye, largely for whisky, and buckwheat was begun soon 
after settlements were established. Sugar from maple trees provided 
a small income to many settlers. By 1820, 49 sawmills were operating 
in the county as a result of the expansion of the lumber industry. Its 
chief markets were along the Ohio, the lower Mississippi, and New 
Orleans. Since the manufacture of lumber was one of the chief 
sources of income, the development of agriculture was slow until much 
of the better timber had been removed. 

At the beginning of the nineteenth century agricultural development 
was rapid, both in grain and livestock production. Along with cattle, 
swine and sheep production was important but began to dwindle in 
the late nineteenth century as the production of milk and butter be- 
came more profitable. 

CROPS 


Beginning with the development of agriculture, hay, corn, oats, 
and potatoes have been the most important crops in the county and 
sheep and cattle the most important livestock. At present the crops 

rown, ranking in order of their acreage, are hay, oats, corn, wheat, 
uckwheat, and potatoes. 

Crawford County ranked fifth among the counties of Pennsylvania 
in acreage of hay harvested in 1949. Bradford County, the leading 
hay county in the State, harvested 95,466 acres, as compared with 
66,999 acres that Crawford produced. Most of the hay is red and 
alsike clovers mixed with timothy. 

All the oats grown are used on the farm for feed. Much of the 
straw is fed to horses in winter, and some is used for bedding. In 
1949, 25,562 acres were harvested, yielding 804,326 bushels. 

The total corn acreage varied between 8,000 and 20,000 acres from 
1919 to 1939, with an increase to 28,244 acres in 1944. Silage corn 
became popular in this section with the advent of the silo, partly 
because silage corn does not require so long a growing season as the 
mature corn raised for grain. 

This county is one of the leading buckwheat counties of the State 
and country. Most of the buckwheat is shipped east for milling. It 
is used chiefly for flour from which griddle cakes are made. The 
whole grain 1s good poultry food, and the straw is sometimes used 
for feed and is readily eaten by stock if it is well preserved. 

Wheat production is uneven because farmers generally consider 
wheat growing commercially unprofitable, since frost-heaving breaks 
the root systems on many soils in winter. Wheat has an important 
value as bedding and as a protective nurse crop and winter-cover crop. 

In total value, Botatoes rank next to hay as the most important crop 
in the county. Other crops of less importance are rye, barley, dry 
beans, wild hay, sweetclover, and vegetables. Of these crops, vege- 
tables occupied the largest acreage in 1949; 973 acres were used for 
vegetables other than potatoes, chiefly cabbage and corn. 

though small orchards are on practically all farms, little attempt 
is made to care for the trees and consequently little fruit is produced 
except for home use. Most of the fruit sold in the towns is shipped 
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in from other States. There are 7 or 8 commercial apple orchards in 
the county consisting of 1,000 to 15,000 trees each and one peach 
orchard of about 500 trees. The climate of Crawford County is some- 
what severe for peach trees. The 33 acres of strawberries produced 
37,466 quarts in 1949, Grapes and raspberries are grown commercially 
as well as for home use. 

The acreage of the principal crops and number of fruit trees and 
grapevines in stated years are given in table 2. 


TasLE 2.—Acreage of the principal crops and number of bearing fruit trees and 
grapevines in Orawford County, Pa., in atated years 


Crop 1919 1929 1939 1944 
Acres Acres Acres Acres 
Corn harvested for grain._..------------ 16, 977 8, 508 | 20, 138 19, 501 
Oats threshed__..-_---.-----------.--- 35, 084 | 28, 026 | 30, 266 25, 562 
Wheat threshed._...-.---------------- 13, 312 5, 478 6, 493 10, 852 
Buckwheat threshed_.....------------- 19, 363 | 11,000 | 9, 821 6, 268 
All hay__--------.-----.-------------- 127, 349 |109, 755 | 78,363 | 66,999 
Timothy and timothy and clover mixed_|120, 595 | 91,400 | 67, 229 61, 904 
Legumes cut for hay_.--------------- 28 316 | 1,617 375 
Sweetclover and lespedeza_-.--------- 1,651 | 9,890 338 (!) 
Alfalfa....--.---------------------- 88 669 724 1, 577 
Grains cut green..__.---------------- 628 110 677 243 
Other cultivated grasses. .-.---------- 2,140 | 6,625 | 7, 242 2, 900 
Wild, salt, or prairie grasses__...__---- 2, 219 745 536 (4) 
Silage crops_._.-.-.------------------- 8,808 | 9, 739 37 9, 547 
Coarse forage...._-------------------- 7,128 | 38, 357 (4) 528 
Potatoes.__.......------------------.e 5,158 | 5,163} 5,720 1, 486 
All other vegetables_...---------------- 206 657 883 973 
Strawberries. .....-..----------------- 116 89 101 33 
Apple wooo nen een nee ene eee eee eee trees. _|198, 025 |104, 185 | 52,234 | 33, 439 
aple._...-------------------- do-__-.|132, 546 (4) 76, 574 
Peach. _-.---.------.----------- do__-_| 53, 752 | 16, 239 5, 559 5, 453 
Pear. _---.-----.--------------- do._.-| 17,175 | 12, 523 4, 246 3, 585 
Cherry..----.------------------ do..-..| 13, 176 7,490 1, 293 2,043 
Plum and prune..-...------------ do...-| 16,354 | 9,645 | 2,893 2,617 
Grapevines_...-_-_-_------------------ 25, 390 | 30, 590 | 10, 024 5, 369 


1 Data not available. 
FERTILIZER 


Fertilizer is generally used on the farms. In recent years higher 
grade fertilizers that contain a smaller quantity of filler have been 
used. Potatoes, the most heavily fertilized crop, receive 400 to 1,000 
pounds of 4-8-7,? 4-12-4, or 2-8-10 where the crop is sold commer- 
cially, although small plantings are less liberally fertilized. Soy- 
beans, wheat, oats, and buckwheat generally receive 200 to 300 pounds 
of acid phosphate or superphosphate an acre. Some lime is also 
used on these crops, the lime largely benefiting the clover crop that 
follows. Ground limestone should be used when applied to the cro 

receding clover as it is more slowly available than burnt lime. 
arge part of the manure on the farm is spread on land to be planted to 


7 Percentages, respectively, of nitrogen, phosphoric acid, and potash. 


874171—54——_2 


10 SOIL SURVEY SERIES 1939, NO. 18 


corn, although on a few farms all the other crops, including pasture, 
receive some manure. Lime is generally applied for clover and alfalfa 
seedings, and this takes care of the lime needs of the other crops in 
the rotation to a large extent. Only a small proportion of pasture is 
limed and fertilized. 


LIVESTOCK AND AGRICULTURAL PRODUCTS 


Dairying in the county began with the bringing in of cattle by the 
early settlers. As the soil and climate were adapted to this industry, 
farmers expanded their dairies when markets developed. The number 
of milk cows has steadily increased, although less rapidly during the 
last 50 years. The butter market was by far the greatest outlet for the 
milk produced on farms and the chief source of cash income until 
1900. During the period from 1910 to 1914 the first fluid milk shipping 

lants were established in the county, and by 1925 the type of dairy- 
ing industry shifted over almost entirely to the sale of fluid milk for 
direct consumption. Pittsburgh is the chief outlet for milk, but a large 
proportion is also sold to various creameries and condensing and 
distributing plants in the county. 

With the large acreage of feed crops and the marked gain in pasture 
land in farms, Crawford County now ranks fifth in the State in dairy 
cows. The Holstein-Friesian is the most popular breed, followed by 
Jersey and Guernsey and a few herds of Ayrshires. There are scat- 
tered herds of Hereford, Aberdeen Angus, and Shorthorns, but ordi- 
narily the production of beef cattle is not so profitable as milk produc- 
tion in this section. 

The few horses that are raised are of the heavy draft type—chiefly 
Percheron and Belgian breeds mixed. They are used mostly for farm 
work, but tractors are becoming increasingly popular. Sheep produc- 
tion dwindled as farming became more intensive and land values in- 
creased ; whereas, swine production did not begin to decline until after 
1910 when milk production increased markedly. 

Poultry and egg production is an important source of income. The 
average farmer keeps about 100 chickens, and a few farmers specialize 
in poultry and eggs. White Leghorn is the favorite breed, but the 
average farmer prefers a mixed flock of several breeds. 

Table 3 gives the number of domestic animals on farms in stated 
years. 


Tasie 3.—Livestock on farms in Orawford County, Pa., in stated years 


Livestock 1920 1930 1940 1950 


Number | Number | Number | Number 


Horses___..-------------------------- 17, 700 | 10, 514 | 2 9, 833 4, 743 
Mules__._..--------------------------- 247 260 1 237 122 
Cattle........-----.~---.-------------- 55, 774 | 61, 670 (151, 880 | 57, 077 
Swine__..---------------------------- 22, 485 9,153 | 29, 571 9, 585 
Sheep___----------------------------- 12,370 | 17, 411 |.3 8, 192 5, 622 
Goats._.----------------------------- 19 149 3296 (4) 

Chickens__._-------.----------------- 323, 745 1313, 871 |? 258,654 (2201, 125 
Beehives__..-------------------------- (4) 2,713 | 1,354 1, 588 


1 Over 3 months old, Apr. 1. 3 Over 6 months old, Apr. 1. 
? Over 4 months old, Apr. 1. ‘ Data not available. 
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FARM LAND AND TENURE 


Crawford County, with a land area of 650,240 acres, had 67.8 per- 
cent, or 441,171 acres, in farms in 1950. There were 112,829 acres of 
woodland classed as farm land. The 4,593 farms had an average size 
of 96.1 acres. The county had a large quantity of pasture land, 
including 20,987 acres of plowable pasture in addition to nonplowable 
pasture and woodland that was pastured. About 29,623 acres of land 
was cropland not harvested and not pastured and 144,006 acres was 
cropland harvested. 

n 1950, 96.0 percent of the farms were operated by. owners, 3.7 by 
tenants, and 0.3 by managers. Various systems or payments of rental 
are made. Sometimes the owner pays the taxes, repairs the buildings, 
and furnishes one-half of the fertilizer and seed in return for which 
he receives one-half of the proceeds from crops and part of the milk 
if he furnishes the stock. Other renters furnish the seed, fertilizer, 
and livestock and give one-third to one-half of the crop receipts to 
the owner of the land. 


FARM INVESTMENTS AND EXPENDITURES 


A scarcity of farm labor has existed for the last 20 years owing to 
the higher wages and shorter hours offered by manufacturers, con- 
tractors, and public works. The members of the family do most of 
the farm work on the average farms, and when extra help is needed, 
as during harvesting, day labor is employed. Some of the dairy 
farmers keep one or two men the entire year and pay them by the 
month, furnishing board and room or a house. Considering all the 
farms of the county, however, the average expenditure for labor is 
small. 

More than 80 percent of the farmers buy livestock feed. Most of 
the feed is supplementary to the feed raised on the farm and consists 
of high- rotein-carrying nutrients for milk production. Hog and 
poultry feed is also purchased by many farmers. 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and 
mapping of soils in the field. The soil scientist walks over the area at 
intervals not more than one-quarter mile apart and bores into the soil 
with an auger or digs holes with a spade. Each boring or hole shows 
the soil to consist of several distinctly different layers, called horizons, 
which collectively are known as the soil profile. Each of these layers 
is studied carefully for physical or chemical characteristics that affect 
plant growth. 

The color of each layer is noted. The darkness of the topmost layer 
is usually related to its content of organic matter. Streaks and spots 
of gray, yellow, and brown in lower layers generally indicate poor 
drainage and poor aeration. Texture, or the content of sand, silt, and 
clay, is determined by the feel and is checked by mechanical analysis in 
the laboratory. Texture has much to do with the quantity of moisture 
the soil will hold available to plants, whether plant nutrients or fer- 
tilizers will be held by the soil in forms available to plants or will 
be leached out, and how hard the soil may be to cultivate. Structure, 
or the way the soil granulates, and the quantity of pore space between 
particles indicate how easily plant roots can penetrate the soil and 

ow easily water enters it. Consistence, or the tendency of the soil 
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to break apart or to stick together, indicates how difficult it is to 
keep the soil open and porous under cultivation. The kind of rocks 
from which the soil has been developed, or its parent material, affects 
the quantity and kind of plant nutrients the soil may contain. Simple 
chemical tests show the reaction of the soil.? The depth to bedrock 
or to compact layers is determined. The quantity of gravel or rocks 
that may interfere with cultivation, the steepness and kind of slope, 
the quantity of soil lost by erosion, and other external features are 
observed. 

On the basis of all these characteristics, soil areas that are much 
alike in kind, thickness, and arrangement of their layers are mapped 
as one soil type. Some soil types are separated into two or more 

hases. For example, if a soil type has slopes that range from 2 up 
to 30 per cent (that is, slopes fall more than 2 feet but less than 30 
in 100 feet of distance), the type may be mapped in three phases— 
a gently sloping phase (2 to 7 percent slopes), a sloping phase (7 to 
15 percent slopes), and a moderately steep phase (15 to 30 percent 
slopes). A soil that has been eroded in places may be mapped in two 
or more phases—an uneroded phase (denoted by the name of the soil 
type only), an eroded phase, and perhaps a severely eroded phase. 
No eroded phases are mapped in Crawford County. A soil type will 
be broken into phases primarily because of differences in the soil other 
than those of kind, thickness, and arrangement of layers. The slope 
of a soil, the frequency of outcropping bedrock, the extent of erosion, 
or artificial drainage are examples of characteristics that might cause 
a soil type to be divided into phases. 

Two or more soil types may have similar profiles, that is, the soil 
layers may be nearly the same, except that the texture, especially of 
the surface layer, will differ. As long as the other characteristics of 
the layers are similar, these soils are considered to belong in the same 
soil series. A soil series, therefore, consists of all the soil types that 
have about the same kind, thickness, and arrangement of layers, 
except for texture, particularly of the surface layer, whether the num- 
ber of such soil types be only one or several. 

The name of a place near where a soil series was first found is chosen 
as the name of the series. Venango is the name of an important soil 
series found in Crawford County, Pa. Two types of the Venango 
series are found—Venango gravelly silt loam and Venango silt loam. 
These differ in the gravel content of the surface soil, as their names 
show. Venango silt loam is divided into three phases because some of 
it is gently sloping, some is sloping, and some is moderately steep. 
These phases are Venango silt loam (the normal phase) Venango silt 
loam, sloping phase, and Venango silt loam, moderately steep phase. 

Areas that have little true soil are not designated with series and type 
names but are given descriptive names, such as Lake marsh and Al- 
luvial soils, undifferentiated. 

The soil type, or where the soil type is subdivided, the soil phase, 
is the unit of mapping in soil surveys. It is the unit or the kind of 


*The reaction of the soil is its degree of acidity or alkalinity expressed 
mathematically as the pH value. A pH value of 7 indicates precise neutrality ; 
higher values, alkalinity; and lower values, acidity. Indicator solutions are 
used to determine the reaction of the soil. The presence of lime is detected by 
use of a dilute solution of hydrochloric acid. 
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soil that is most nearly uniform and has the narrowest range of charac- 
teristics. For this reason land-use and soil-management practices can 
be more definitely specified for it than for broader groups of soil that 
contain more variation. 

SOILS 


The soils of Crawford County have developed under a humid cli- 
mate. All the present land forms, as valleys, hills, plains, and ter- 
races, have received the imprint of glacial action, and glacial deposits 
are distributed unevenly over the underlying geologic formations. In 
some localities they are shallow and rock occurs within a foot of the 
surface, whereas in other places in the valleys glacial debris is 200 to 
300 feet thick. The soils have developed from debris left by two dis- 
tinct glacial periods—the Wisconsin, which is the more recent, and the 
Tllinoian, which is much older. The older Illinoian glaciation orig- 
inally covered the entire county, but did not leave so thick a mantle 
as the Wisconsin glacier and did not have so great an influence on the 
general topography. The Wisconsin glaciation, coming long after 
the Illinoian glacier had melted, scraped up and redeposited most of 
the material that had been left by the Illinoian ice sheet. In most of 
the valleys, the accumulations left by the ice were reworked by mov- 
ing waters, and the material was built up into stratified layers of vari- 
able particle size, diversified in texture, thickness, and arrangement. 

A large number of soils that are intimately associated have devel- 
oped through soil-forming agencies acting on the mixture of glacial 
debris. The contribution to the drift of local sandstone and shale 
materials was considerable and greatly in excess of that from more 
distant sources. Most of the drift therefore is reworked material from 
local sandstone and shale beds and their original covering of soil. 
Consequently, the parent materials of Crawford County soils are not 
so variable as in many glaciated regions of the northern United States. 
The glacial till in the northwestern part of the county is thicker, con- 
tains more clay, and is less leached; in the southeastern part the older 
Illinoian drift is more thoroughly leached and weathered to a greater 
depth. The color of the till varies from dark yellowish brown to 
olive gray, the Iilinoian till being more yellowish brown than the 
Wisconsin till. 

Most of the till is gritty, gravelly, and slightly compact. The Wis- 
consin till is neutral or weakly calcareous below about 6 or 7 feet, 
except in the northwestern part of the county where it is calcareous 
within about 3 feet. In the southeastern part the Illinoian till is very 
strongly acid throughout. Soils of the terraces in the valleys and 
of the gravelly knobs and ridges (kames and eskers) are acid to a depth 
of 4 or 5 feet. The gravelly material is calcareous at a depth of about 
8 feet, or the depth to which the lime has been leached. The propor- 
tion of the small fragments of limestone that occur in the deeper sub- 
strata of the glacial til] is small and has little influence on productivity. 
The fragments generally lie at too great a depth and in cemented or 
compact layers that are hardly accessible to roots, even of deep-rooted 

ants, 

P Drainage is one of the outstanding factors that influences and 
limits the development of the soil profile and land utilization in the 
county. Some materials are saturated or waterlogged for a consider- 
able period each year, during which time the movement of water from 
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the ground is retarded. The relief of the land, as well as the charac- 
ter of the soil material, affects the movement of water, air, and roots 
in the soil. 

Approximately one-third of the soils of the county can be considered 
as poorly drained or very poorly drained owing to the slow perme- 
ability of the subsoil, lack of adequate relief, or a combination of these 
two factors. These soils are best suited to pasture or forest but can 
be used for timothy hay, alsike clover, corn, and oats. The better 
drained soils are suited to such crops as potatoes, alfalfa, fruit, and 
vegetables. They are usually well aerated, developed on deeply 
weathered materials, and, except for the soils on the flood plains, are 
low in organic matter and nitrogen. In addition, there are steep and 
stony areas where crop production and tillage are impractical. 


SOIL TYPES AND PHASES 


In the following pages the soils of the county are listed alphabeti- 
cally, their characteristics described in detail, and their agricultural 
relations discussed. Their distribution and location are shown on the 
soil map at the back of the report, and their acreage and proportionate 
extent are given in table 4. 


Taste 4.—Acreage and proportionate ewtent of the soile mapped in Orarcford 
County, Pa. 


: Per- . Per- 
Soil Acres | cent Soil Acres cent 
Allis silt loam-___---.- 189) (4) Hanover gravelly loam. 792; 1 
Moderately steep Sloping phase -_-.__- 414) .1 
phase__--__-.---- 86) (4) Hanover loam__......-| 3, 763] .6 
Sloping phase. ------ 305) 0.1 || Hanover stony loam___ 393). 
Alluvial soils, undiffer- Moderately steep 
entiated__.--_------ 5,040) .8 phase._.--..-22_- 4,094, .6 
Atherton silt loam _---- 18, 765| 2.1 || Holly silt loam________ 25,611) 3.9 
Braceville silt loam._._| 5, 7441 .9 High-bottom phase._} 1,654) .3 
Cambridge gravelly silt Kerrtown silt loam_____ 883) .1 
loam___---___-.-- , 562} .2 || Lake marsh_._...._.__ 2,068) .3 
Steep phase___..---- 1,842} .3 || Lobdell loam__.----_-_ 81) Q) 
Cambridge silt loam..--| 65, 993] 10. 1 || Lobdell silt loam__--_. - 611 .1 
Sloping phase_-__--_-- 20, 728) 3.2 High-bottom phase _ _ 81) (4) 
Canadice silt loam-----_ 4, 049 6 || Lordstown stony loam_ 892) .1 
Caneadea silt loam-_--_. 2, 847 4 Moderately steep 
Sloping phase_ ___--- 673 1 phase__....-._..- 1, 352 .2 
Chagrin loam_____._-- 35) ©) Steep phase 1,154] .2 
High-bottom phase__ 37; Mahoning silt loam_.._| 36, 886] 5.7 
Chagrin silt loam. _._-- 151) @) Marengo silty clay 
High-bottom phase - - 184) (') loam___..__-_-----.. 2,857, .4 
Chenango gravelly loam_| 8,069} 1.2 || Massillon gravelly loam_| 3,126} .5 
Sloping phase-._---- 446] .1 || Massillon gravelly 
Chenango gravelly sandy loam--_-_---- 1,417, .2 
sandy loam_._-.---. 1, 107 2 Hilly phase. _._-_---_ 676: al 
Chenango loam..._..-- 8, 822) 1.4 || Meadville gravelly silt 
Chenango silt loam__-_| 18, 819] 2.1 loam..--.-.-------. 1,609} .2 
Chippewa silty clay Meadville silt loam._._| 46,454] 7.1 
loam___...-----.--- 8, 703} 1.3 Sloping phase___.___ 31,815} 4.9 
Ellsworth silt loam... -| 4, 083 .6 || Meadville stony silt 
Frenchtown silt loam...| 96, 873] 14. 9 loam, moderately 
Gresham silt loam___-_- 1, 762) 13 steep phase._----- -.{ 12,439} 1.9 


1 Less than 0.1 percent. 
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TABLE 4.—Acreage and proportionate extent of the soils mapped in Crawford 
County, Pa.—Continued 


. Per- . Per- 
Soil Acres cent Soil Acres cent 

Middlebury loam. -.--- 979| .2 || Venango silt loam. __-_- 61,010; 9.4 

High-bottom phase- . 82) (1) Moderately steep 
Middlebury silt loam__-| 3,461) .5 phase. __---.----- 365) «1 

High-bottom phase. - 521) .1 Sloping phase. ..___. 5, 384) 8 
Muck, shallow phase- - - 996) .2 || Wadsworth silt loam.-.| 30,763) 4.7 
Ottawa very fine sandy Wayland silt loam_.__- 2,911; .4 

OAM --.--------.-. 1, 093 2 High-bottom phase -__ 106) (4) 
Painesville silt loam____ 885, .1 {| Wayne gravelly silt 

Sloping phase. ...... 146) (4) loam, moderately steep 
Papakating silty clay phase_.._..---___.- 362) 11 

oam...-.-----...-- 17, 520) 2.7 |} Wayne silt loam______- 1,120) .2 
Peat__--------------- 4,259) .7 Sloping phase. _-_-- 378, «1 
Rittman silt loam___-.- 23, 797| 3.7 Steep phase__-__._-- 447) 1 

Sloping phase_.__... 2,335} .4 || Wooster gravelly loam.) 8, 265| 1.3 
Shelmadine silt loam._-| 1,472; .2 Rolling phase. - ~~ --- 3,597; 6 
Tioga loam. __--..-_.- 3,608) .6 Steep phase.-_-_-.__-- 397, «1 

igh-bottom phase. . 443; .1 || Wooster loam.___.____ 6, 432) 1.0 
Tioga silt loam__-.._-- 2,120) .3 Rolling phase. --..-- 1,714 .3 
igh-bottom phase - 635| .1 || Wooster stony loam____ 108} () 

Titusville silt loam____- 7,607) 1.1 Moderately steep 

Sloping phase---__-- 615) .1 phase_-..----__-- 4,592, .7 
Trumbull silty clay -—_—— 

loam__.--.-.----.-- 927; .1 Total_._.----.- 650,240} 100.0 
Venango gravelly silt 

loam__..-.--------- 752} 1 


Allis silt loam (A1).—This poorly drained soil has developed from 
a thin mantle of glacial drift over acid gray shale or from material 
that has weathered in place from the underlying shale. Areas are 
on the brows of hills or on gentle slopes in the uplands, principally in 
the eastern part of the county. They are associated with the adjacent 
deeper Hanover, Titusville, Wooster, and Cambridge soils developed 
on Ilinoian and Wisconsin tills. The smooth surface has slopes as 
steep as 7 percent in some places, but the gradient is usually less than 
5 percent. One of the largest areas occurs about three-fourths mile 
east of Blooming Valley, and several other areas of more than 25 
acres occur in East Fallowfield Township. 

The surface soil is a 6- to 8-inch grayish-brown friable silt loam. 
In some places, where the texture is somewhat heavier, the soil has a 
tendency to puddle when cultivated in a wet condition. The upper 
subsoil to a depth of about 14 inches is mottled gray, yellow, and brown 

lastic silty clay loam that is underlain at a depth of about 28 inches 
by compact tight silty clay that rests on practically unweathered acid 
grayshale. The shale is at depths of 18 to 36 inches. 

Use and management.—Since Allis silt loam is thin, poorly drained, 
and strongly acid, it is a poor crop soil. Most of it is cleared and 
farmed in conjunction with the surrounding soils. Yields are lower 
than those obtained on the Venango soils. It is best suited to pasture 
and hay crops, as the soil restricts root development and water move- 
ment below 8 to 10 inches. Artificial drainage is difficult and ineffec- 
tive, as the underlying rocks are close to the surface and the subsoil 
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is a compacted ground morainic till containing heavy clay and gen- 
erally overlying impervious silt or clay shale. 


Allis silt loam, moderately steep phase (Aust) This phase dif- 
fers from the normal silt loam in occupying slopes of 15 to 30 percent. 
As the steep slopes make cultivation difficult, most of it has never been 
cleared. A small part is used for pasture, as pasture plants are shal- 
low-rooted and help to hold the surface soil in place. Tree growth is 
slow and stunted since the plant rooting zone is shallow. 


Allis silt loam, sloping phase (A1s).—Small areas of this phase are 
in the central and eastern parts of the county. This soil differs from 
the silt loam principally in that it occupies smooth slopes of 7 to 15 
percent rather than those up to 7 percent in gradient. Use is similar 
to that for the silt loam but runoff is more rapid and greater care must 
be exercised to prevent erosion. 


Alluvial soils, undifferentiated (A).—Narrow areas of these soils 
are along most of the small streams. They include nearly level low 
wet depressions, gravel wash, stony bottoms, abandoned stream beds, 
and bodies of poorly drained and well-drained soils too intricately 
mixed to show individually on the map. The slope rarely exceeds 3 
percent. Most of the areas are wet most of the year and vary in 
texture, color, and content of organic matter as well as in drainage 
conditions. 

Use and management.—Alluvial soils, undifferentiated, are largely 
nonagricultural, as most of the areas are very narrow and subjected 
to frequent overflows. About 20 percent of the total acreage has been 
cleared and is used largely for pasture. In general, these soils are 
slightly better for pasture and timber than Holly silt loam, owing 
to inclusions of small areas of well-drained soils. 


Atherton silt loam (Ar).—This poorly drained soil occurs on 
nearly level terraces along most of the streams and seldom has slopes 
exceeding 8 percent. It is the heaviest of the soils on the stream and 
outwash terraces. The parent material is mostly of gray acid sand- 
stone and shale origin. Although not a good agricultural soil in its 
present condition, the total area makes it an important soil. A large 
part occurs between the sloping upland and the well-drained Chen- 
ango soils, and a few areas occupy shallow depressionlike positions. 
Some of the largest bodies are mapped along the upper part of French 
Creek and its tributaries and the lower part of Sandy Creek. The soil 
occurs in close association with the Chenango and Braceville soils and 
is developed on similar parent material but under the influence of a 
higher water table. 

The 6- to 10-inch surface soil is dark grayish-brown friable silt 
loam. The subsoil layer, to a depth of about 30 inches, is gray with 
mottlings of brown slightly compact gritty nuciform (nutlike) or 
blocky structured silty clay loam. The wet substratum consists of 
mottled brown and gray compact silty clay loam with numerous small 
rounded pebbles. Stratified layers of silt, clay, and gravel are typi- 
cally developed under many areas. Little gravel appears on the sur- 
face although the subsoil generally contains some rounded small 

ravel. 
° Some areas of this soil have small inclusions of slightly better 
drained spots that would have been mapped as Braceville silt loam 
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had they been larger. Slight elevation differences have influenced 
the stage of drainage and the color of the upper layers. A few small 
areas along Conneaut Creek, which have developed on heavier slack 
water deposits, have also been included. These soils have a neutral to 
slightly alkaline reaction at 3 feet or below, and a nearly black granu- 
lar silty clay loam surface. They are closely related to the Canadice 
and Caneadea soils and would have been mapped separately as mem- 
pers of the Lorain series had they been more extensive. Their heavier 
texture probably makes them more productive but harder to work than 
the typical soil. 

Use and management.—Only about one-third of Atherton silt loam 
is cultivated because it has inadequate natural drainage. Approxi- 
mately two-thirds has been cleared, with 5 to 10 percent idle most of 
the time. Pasture supports a native vegetation of coarse moisture- 
loving grasses. White clover and Kentucky bluegrass do not thrive 
well unless drainage conditions are improved artificially. Poverty 
oatgrass, timothy, and redtop compose a large part of the pasture. 
Most of the cultivated areas are in corn, hay, and oats. Corn yields 
average 25 to 30 bushels an acre; oats, 20 to 25; and buckwheat, 15 to 18. 
Timothy and alsike clover average about 1 ton an acre, but red clover 
freezes out and therefore yields slightly less. As areas occur in low 
places with poor air drainage and a water table that is close to the 
surface most of the year, they are poor for fruit and not suited to 
potatoes and vegetables. Under existing economic conditions, most of 
this land offers better possibilities for pasture and forest. 

The soil, however, may respond well to tile or ditch drainage because 
of the lighter texture of the subsoil. In its natural state it is similar 
to the Frenchtown and Mahoning soils in productivity and crop adap- 
tations. Its higher content of organic matter makes it slightly su- 

erior to Venango silt loam, and it compares well with the better 
rained soils for hay production. 


Braceville silt loam (Bs).—This soil occurs in small scattered 
bodies through most of the valleys in an intermediate position between 
the well-drained Chenango soils and the poorly drained Atherton. 
It has developed on outwash and stream terraces on similar parent 
material of gray acid sandstone and shale origin. It is found most 
frequently on nearly level areas along the larger streams in the central 
and eastern parts of the county. Slopes seldom exceed 3 percent. 
Surface drainage is moderate to slow in places, and subsoil drainage 
is slow below a depth of 15 to 20 inches, impeding the downward move- 
ment of moisture and roots, This soil is similar to Cambridge silt 
loam, which is developed on till, in drainage conditions, fertility, crop 
adaptations, and yields. 

The grayish-brown friable silt loam surface extends to a depth of 
6 or 8 inches. Underlying this is yellowish-brown or yellow friable 
silt loam that becomes more compact and heavier below a depth of 
15 inches. Gray and brown mottlings begin at 15 inches and continue 
to the stratified layers of sand and gravel that begin at 4 to 6 feet. 
This soil is acid to 4 or 5 feet but generally calcareous at 6 to 10 feet 
below the surface. The content of organic matter is only fair. 

Areas in which the subsoil is heavy and wet most of the year are 
found on the borders between this soil and the Atherton soil. An 
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area of significant size one-half mile north of Jarvis Corners in Rock- 
dale Township has a gravelly surface, and a few other small] similar 
areas are included in the soil as mapped. In places clay lenses, vary- 
ing from a few inches to as much as a foot thick, occur in the subsoil 
and substratum. 

Use and management.—About 55 percent of the 80 percent of Brace- 
ville silt loam that is cleared is used for crops; the rest is used largely 
for pasture. As it occurs in small areas, it is farmed in conjunction 
with the surrounding soils. It is classed as a medium productive soil 
for general and shallow-rooted crops but is not well adapted to alfalfa 
or small fruit production. Pasture grasses, timothy, and alsike clover 
thrive better than.on the better drained upland soils, although other 
crops are less productive. Artificial drainage may be beneficial if 
the tiles or ditches are at least 3 feet below the surface, as only the 
lower subsoil has restricted water movement and aeration. 


Cambridge silt loam (Cs) —This moderately well-drained soil has 
developed on slightly calcareous olive-gray Wisconsin till that to a 
depth of 7 to 8 feet is weathered to yellowish brown and is leached free 
from carbonates. The till is derived principally from acid gray sand- 
stone and shale and contains a little limestone. Bedrock 1s nowhere 
less than 8 feet below the surface, and in most places it is at least 10 to 
12 feet deep. Surface relief is undulating to gently sloping, with 
gradients up to 7 percent. This soil, which probably includes a larger 
area of cultivated land than any other soil in the county, occurs chiefly 
in the central and southeastern sections. 

The 7-inch plowed layer is grayish-brown friable silt loam. Be- 
tween depths of 7 and 14 inches is yellowish-brown friable and weakly 
platy heavy silt loam. Below this and to a depth of about 24 inches 
is yellowish-brown silty clay loam strongly mottled with gray and 
brown and with a coarse platy structure. This layer is so hard in place 
that a pick is necessary to break it free from the surrounding soil. 
Mottled. ellowish-brown silt loam till occurs below 24 inches and is 
also hard and platy but is not so dark, Farmers often speak of this 
soil as the brown hardpan soil. The surface in virgin areas is gener- 
ally very strongly acid to a depth of about 30 inches and then strongly 
or medium acid to the calcareous unleached till at a depth of 6 or 8 feat. 
In the northwestern part of the county the subsoil and underlying till 
are somewhat heavier and less acid than elsewhere. 

This soil occurs in close association with the Meadville and Venango 
soils and represents an intermediate drainage condition between them. 
Small areas of both were included in mapping. This silt loam is sim- 
ilar to Rittman silt Joam in drainage, colar, and kind of parent mate- 
rial but differs in that it is more friable throughout and does not have 
such a hard platy subsoil and substratum. There is a gradual change 
in characteristics from the eastern part of the county, where the Cam- 
bridge soils are dominant, to the southwestern part, where the Rittman 
soils occur. The boundary between areas is arbitrary. In some places 
near the boundary shown on the map there may be an intermingling 
of Rittman and Cambridge soils that have intermediate characteristics. 

Use and management.—Approximately 85 percent of Cambridge silt 
loam is cleared, of which 65 to 70 percent is cultivated, about 15 percent 
is used for pasture, and less than 5 percent is idle. Yields are nearly 


CRAWFORD COUNTY, PENNSYLVANIA 19 


the average for the county, with the exception of potatoes that have 
slightly lower yields. ae to lack of drainage this soil is not so 
good for potatoes as Meadville or Wayne silt loams, although yields 
of 300 bushels an acre are occasionally obtained. In normal years corn 
yields 30 to 40 bushels; oats, 25 to 830; wheat, 15 to 20; buckwheat, 15 
to 22; and potatoes, 100 to 150, depending on the quantity of fertilizer 
used, and clover and timothy, 1 to 114 tons. 

The hardpan is too close to the surface for free development of 
deep-rooted plants as fruit trees and alfalfa. Such crops as timothy, 
clover, wheat, oats, buckwheat, and pasture do well and are easily 
handled since the surface is smooth and adaptable to all ies of farm 
machinery. Dairying is the most important industry on this soil. 


Cambridge silt loam, sloping phase (Css).—Although occurrin 
in close association with the silt loam and having the same genera 
characteristics, this phase has had more of the surface layer removed 
by erosion in cultivated areas. The ee till is not so deep, 
although it is more than 3 feet throughout the areas mapped and as 
much as 30 to 40 feet deep in some places. The slopes range from 7 to 
15 percent in gradient and are fairly smooth with only slight ripples. 
A hard platy layer that is typical of the Cambridge soils has developed 
at 12 to 20 inches, restricting water movement, aeration, and root 
development. 

Use and management.—About 60 percent of Cambridge silt loam, 
sloping phase, is cleared, of which 35 to 40 percent is cultivated; 15 
percent, pastured ; and 5 percent is idle. Crop yields are 10 to 15 per- 
cent below those obtained on the more level Cambridge soils. In seasons 
of normal] rainfall corn averages 25 to 35 bushels an acre; oats, 20 to 30; 
buckwheat, 15 to 18; and clover and timothy, 1 to 114 tons. A larger 
proportion of this soil should be in pasture and hay crops that protect 
and preserve the surface soil. 


Cambridge gravelly silt loam (Ca).—This moderately well 
drained soil differs from the silt loam principally in the quantity and 
size of rock fragments on the surface. These fragments, mostly 3 to 4 
inches in diameter but ranging to 8 to 10 inches, are large enough to 
interfere with cultivation. The grayish-brown surface soil, yellowish- 
brown subsurface layer, and hardpan development are similar to the 
corresponding layers of the silt loam. Areas occur mostly in the 
eastern and north central parts of the county on undulating relief with 
slopes up to 7 percent. About 50 to 60 percent is cultivated, largely 
to corn, hay, buckwheat, and wheat. The yields are almost the same 
as those obtained on the silt loam. 


Cambridge gravelly silt loam, steep phase (Cor).—In virgin 
areas this soil is similar to the gravelly silt loam except it occupies 
steeper slopes of 15 to 30 percent gradient. It occurs in the central 
and eastern parts of the county, the largest areas bordering the town 
of Meadville on the west and northwest. 

The soil is mostly in forest because the degree of slope, in addition 
to the gravel and stones, makes cultivation difficult. It is subject to 
erosion if it is cultivated, and crop yields are 20 to 30 percent below 
those obtained on the more level areas of the silt loam. Only about 15 
percent is cleared and this is used mostly for pasture. 
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Canadice silt loam (Ca).—Most of this poorly drained soil has 
developed on lake-laid (lacustrine) silt and clay deposits that occur 
as terraces along Conneaut and Cussewago Creeks. It occurs on undu- 
lating, gently sloping, and slightly hummocky relief with a slope range 
up to 7 percent. Although in close association with and related to 
the well-drained Painesville and the imperfectly drained Caneadea 
soils, it differs in that it has developed under higher water table con- 
ditions and is poorly drained. The largest areas occur around Con- 
neaut Lake, Other areas are mapped near Little Cooley, northeast.of 
Hartstown, and in the valley extending from Conneaut Lake to the 
county line where Conneaut Creek leaves the county northwest of 
Springsboro. 

The typical surface soil to a depth of 6 to 8 inches is dark grayish- 
brown to gray friable heavy silt loam. This grades to a mottled 
light-gray and yellowish-brown slightly compact heavy silty clay loam 
with a very fine crumb structure. From 18 to 82 inches is gray 
splotched with brown dense heavy silty clay. The laminated sub- 
stratum is hard compact brown silty clay with gray streaks. Absence 
of coarse material is conspicuous both in the surface and subsoil, and 
small pebbles are found in only a few spots. The lower layers are 
thinly laminated. The upper layers are strongly acid, but at 30 to 
36 inches the soil material becomes mildly alkaline. 

Use and management.—The agricultural value of Canadice silt loam 
is relatively low. A tight heavy-textured subsoil hinders the pene- 
tration of roots and the movement of water, and there is a tendency to 
clod readily if tilled when moist. About 60 percent has been cleared, 
and 35 percent is cultivated, largely to corn and hay. The relatively 
smooth surface is responsible for more of it being cleared than is prac- 
tical. It is best suited to pasture and shallow-rooted crops. Yields 
are slightly below those obtained on the Venango soils, corn averaging 
about 24 bushels an acre; oats, 20 bushels; and hay, 1 ton. Alsike 
clover yields are fair but red clover yields are low. 

Tile drainage would only slightly improve this soil, unless the tiles 
were placed close together, which might be more costly than the in- 
creased returns from general farm crops would justify. The organic- 
matter content is low compared with some of the other poorly drained 
soils as the Frenchtown and Mahoning. Applications of manure 
would make the soil more friable and easier to work. Owing to its 
gentle relief there is practically no erosion problem. 


Caneadea silt loam (Cp).—This imperfectly drained soil has devel- 
oped from lake-laid silt and clay. The deposits as laid down were 
calcareous, but most of the carbonates have been leached out of the 
upper 2 or 8 feet. The gently undulating uneven hummocky relief 
ranges up to 7 percent in gradient. The soil is developed most ex- 
tensively in the valley extending from Conneautville to. Conneaut 
Lake, and other small bodies are northeast of Hartstown. It is closely 
associated with the well-drained Painesville soils and the poorly 
drained Canadice developed on similar material. It is also associated 
closely with the Ottawa soil that has developed on sandy material. 
Small gravel and angular sandstone fragments are in a few places 
in the upper layers. 

The surface soil is grayish-brown very friable silt loam low in 
organic matter. From 8 to 14 inches is light yellowish-brown silt 
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loam to silty clay loam. This is underlain by strongly mottled yellow 
and gray frinble but somewhat silty compact clay loam to a depth 
of 30 inches. Below this depth, the material is a mixture of yellow 
and gray and grayish-yellow splotched with brown heavy silty clay 
loam that is sometimes blocky and dense. In some places the sub- 
soil layers are slightly compact, and in others they are heavy and 
dense silty clay. The subsoil and substratum are alkaline to cal- 
careous at depths of 2 to 5 feet. Small pebbles‘and angular sandstone 
fragments occur in a few places in the upper layers. 

Use and management.—Farming on Caneadea silt loam and asso- 
ciated soils includes growing general crops and buckwheat for feeding 
livestock. About two-thirds of this soil has been cleared and one- 
third is used for crop production. A large proportion is abandoned. 
Acre yields of corn range from 25 to 30 bushels; oats, 20 to 25; buck- 
wheat, 15 to 20; and clover and timothy, 1 to 114 tons. Although 
better than Venango or Ellsworth soils in their natural state, this 
soil does not yield so well as the Cambridge and the better drained 
upland soils, 


Caneadea silt loam, sloping phase (Cps).—-Although similar to 
the silt loam, this phase occupies the more sloping area ranging from 
7 to 15 percent. It has developed along the fower slopes of the 
valley that extends along Conneaut Creek to Conneautville, where 
most of the lacustrine soils occur. In the vicinity of Conneautville 
it has a characteristic heavy dense blocky subsoil under a thin friable 
yellow surface layer. 

Use and management.—Caneadea silt loam, sloping phase, is man- 
aged and used for the same crops as the silt loam, but a larger part 
has been left in forest and more is used for hay and pasture. Yields 
are about 8 to 10 percent lower. Owing to lack of gravel and low 
organic-matter content, it gullies readily and more of it should be used 
for pasture, to which it is well suited. 


Chagrin silt loam (Co).—This well-drained soil has been formed by 
recent deposition of soil material washed from the uplands onto 
the present flood plains or first bottoms. Some of the areas are sub- 
ject to ordinary stream overflow, and all of them may be inundated 
for short periods by floodwaters, which deposit additional soil ma- 
terial on the flood plain. Areas are along most of the streams in the 
northwestern part of the county—most extensively in narrow and 
ifregular-shaped bodies along Conneaut Creek, closely associated with 
the imperfectly drained Lobdell and the poorly drained Wayland soils 
developed on similar parent material. the parent material is derived 
largely from acid gray sandstone and shale with a little limestone. 
The relief is smooth to undulating, the gradient seldom exceeding 
2 percent. 

e 8. to 10-inch surface soil consists of brown or yellowish-brown 
to yellow very fine crumb silt loam. It is underlain by yellowish- 
brown very friable silt loam to a depth of about 3 feet. Below this 
it becomes more sandy and contains some stains of gray and rust 
brown in many places. The deeper material consists of stratified 
yellowish-brown silt and fine sand. Along the upper parts of streams 
and along small streams the sediment deposits are comparatively thin, 
whereas in the wider valleys the soil material ranges from 5 to 15 feet 
or more thick. The surface is strongly acid, but the subsoil is neutral 
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to mildly alkaline and the parent materials may be calcareous in 
places. This soil differs from Tioga silt loam in that it has a neutral 
to mildly alkaline reaction in the subsoil rather than a strongly acid 
reaction. There is a good supply of organic matter. 

Use and management.— About one-half of Chagrin silt loam is culti- 
vated and one-third is used for pasture. The rest consists of woodland 
that supports a growth principal! of elm, maple, oak, hickory, beech, 
and willow. Pasture is largely Kentucky bluegrass, timothy, Canada 
bluegrass, poverty oatgrass, and redtop. Natural productivity is 
relatively high, and the soil is rated among the most productive on 
flood plains in the county. The water-holding capacity and drought 
resistance are good and runoff is adequate. The soil is subjected to 
frequent or occasional floodwater overflows that reduce its value and 
limit crops. Less fertilizer is required than on an upland soil; never- 
theless, most of the areas will respond to applications of lime and fer- 
tilizer. For truck crops, to which it is well suited, the use of complete 
fertilizer proves profitable. 

Corn, timothy, clover, wheat, and pasture are the most important 
crops grown. Oats, buckwheat, alfalfa, potatoes, vegetables, and small 
fruits are also produced. Areas along Conneaut Creek produce ex- 
cellent alfalfa that is rarely if ever damaged by floodwaters, as the 
creek overflows only once every 2 or 3 years and then only to a shallow 
depth. Oats and buckwheat often lodge because of the excessive 
supply of nitrogen in proportion to potash. These quick-growing 
crops will use large supplies of nitrogen in short periods of time, 
especially if the moisture supply is adequate. Potatoes do not 

ow so well on this soil, or on any of the bottom soils, as on the 
Chenan o or Wooster soils. Wheat generally produces good yields in 
favorable seasons. In normal years wheat yields 15 to 25 bushels an 
acre; corn, 40 to 50; oats, 20 to 80; buckwheat, 18 to 22; potatoes, 100 
to 200; red clover, 114 to 2 tons; and alsike and timothy, 114 to 134 tons, 
depending on the type of fertilizer. 


Chagrin silt loam, high-bottom phase (Con) .—This phase is simi- 
lar to the silt loam except it lies a little higher above the stream beds 
and is rarely overflowed. Itis a comparatively recent alluvial soil and 
has not been leached deeply. It occurs in narrow and irregular-shaped 
areas, principally along Conneaut Creek. The surface relief is smooth 
with a few depressions and old stream channels that have not been 
entirely filled in with stream deposits. Both surface and internal 
drainage are adequate, and the water-holding capacity is excellent. 
The 8- to 10-inch surface soil is brown to dark grayish-brown mellow 
silt loam, which is underlain by yellowish-brown friable neutral to 
mildly alkaline heavy silt loam to silty clay loam. The substratum is 
deep silty alluvium with a neutral or mildly alkaline reaction. 

se and management.—Chagrin silt loam, high-bottom phase, is 
farmed similar to the silt loam, but a larger proportion is in difalfe to 
which it is well suited. Average yields over a period of years, because 
of its better position, are higher. Pasture on both soils is about equal. 
This phase contains a moderate quantity of organic matter and nitro- 
gen. About 85 percent of the soil is cleared and two-thirds of it 
cultivated. The rest supports an excellent growth of timber, which, 
aided by an abundant supply of water, grows rapidly. 
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Chagrin loam (CL) .—Like other soils on flood plains, this soil has 
been deposited recently by material from uplands and terraces. Prac- 
tically none of it is protected from overflow. Runoff, however, is 
rapid and floodwaters recede sooner than on the less well-drained 
bottom soils, This well-drained soil occurs in close association with 
and along the same streams as Chagrin silt loam, with which it is 
similar in all characteristics except surface texture. It is found 
mainly along Conneaut Creek, with a few scattered bodies along 
smaller creeks in the northwestern part of the county. It is closely 
associated with the imperfectly drained Lobdell and the poorly drained 
Wayland soils developed on similar parent material. The parent 
material is derived principally from acid gray sandstone and shale but 
contains a little limestone. 

The surface relief is generally smooth or slightly ridgy and in places 
slopes gently downstream. Most of it has a slope of less than 3 per- 
cent. The upper part of the profile is comparatively free from stone 
or gravel, although it is underlain by stone and gravel at 3 feet or below 
along some of the smaller creeks where the alluvial deposits are not 
so deep. Some areas of fine sandy loam surface soil are included. 
Narrow strips of fine sandy loam and loamy fine sand are common 
inclusions along stream banks. This soil differs from Tioga loam in 
that the subsoil and substratum are neutral to mildly alkaline rather 
than strongly acid. Organic-matter content is moderately high. 

Use and management.—Dairy farming, with the production of hay, 
corn, wheat, and oats, predominates on Chagrin loam. Vegetable 
growing is also important. Yields are about 5 percent below those 
obtained on the silt loam. Hay and pasture do better than on upland 
or terrace soils, although the yields of small grain are lower than on 
the Chenango, Meadville, Rittman, or Cambridge soils. 


Chagrin loam, high-bottom phase (Ci) .—Where typically devel- 
oped, this phase differs from the loam only in its position on higher 
bottoms or low benches. Such a position prevents or lessens the dam- 
age from flooding and thereby increases the agricultural value of the 
land. Most. of this soil occurs in small elongated areas, principally 
along Conneaut Creek. 

Use and management.—Chagrin loam, high-hottom. phase, is used 
for the same crops as the loam and the silt loam, but a higher propor- 
tion is in alfalfa and fruit trees. Yields are slightly higher for crops 
than those obtained on the loam but not so high as those obtained 
on the silt loam. Wheat and hay are slightly better suited to the 
heavier textured soils. The neutral or alkaline subsoil makes this soil 
somewhat more suitable for alfalfa and clover than the Tioga soils 
that have strongly acid subsoil and substratum. It is a good soil for 
all the important crops commonly grown, as corn, timothy, clover, 
alfalfa, wheat, oats, and buckwheat. 


Chenango silt loam (Cr) .—This is one of the best agricultural soils 
in the county and occurs in nearly all sections on level to gently un- 
dulating relief that seldom exceeds 7 percent. It is well drained and 
has developed on terraces from outwash plains and from material 
deposited by streams. The parent material was derived principally 
from acid gray sandstone and shale with some limestone. 
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The 7-inch surface layer is dark yellowish-brown to grayish-brown 
friable silt loam with a moderate quantity of organic matter. The 
upper subsoil layer to 18 or 20 inches is yellowish-brown friable silt 
loam with some small gravel. Underlying this to a depth of about 
36 inches is darker yellowish-brown slightly compact nuciform- 
structured friable silt loam with some gravel. The substratum con- 
sists of loose to almost incoherent yellowish-brown sand and gravel 
that is usually stratified at lower depths. The soil is strongly acid 
to a depth of 6 or 7 feet, and calcareous material is generally at 7 
to 10 feet. 

Although a few variations occur, this soil is generally uniform. 
Small areas of the imperfectly drained Braceville soils are included 
and in some places the surface texture is a loam rather than a silt 
loam. This soil, closely associated with the imperfectly drained 
Braceville and poorly drained Atherton soils developed on similar 

arent material, is in somewhat less close association with all the up- 
fond soils. 

Use and management.—Most of Chenango silt loam is cleared and 
used for cultivated crops. It is used largely for corn, corn silage, 
potatoes, clover, timothy, and oats. In normal years corn yields 35 
to 50 bushels an acre; corn silage, 8 to 10 tons; oats, 28 to 40 bushels; 
red clover, 114 to 134 tons; alfalfa, 114 to 214 tons; timothy, 114 tons; 
buckwheat, 20 to 25 bushels; and potatoes, 125 to 200 bushels. Higher 
yields of potatoes are often obtained, depending on the quantity of 
fertilizer used. Although the subsoil is not so heavy-textured as the 
subsoil of the Wayne soils, this soil is nevertheless better suited to 
potato production because of its smoother surface. A larger propor- 
tion of this soil is used for potatoes than any other soil! in the county. 
The good drainage, smooth surface relief, and the ease of workability 
make it adaptable to all crops grown in the county, as well as potatoes. 
It is especially well adapted to deep-rooted crops as red clover, alfalfa, 
and fruit trees. Its slightly heavier texture permits slightly higher 
yields than on other lighter textured Chenango soils and better yields 
than on any of the soils of the uplands. Oats and buckwheat do better 
than on the well-drained soils of the flood plains, as they do not lodge 
so much and the grain matures earlier. 

Like most well-drained soils, this soil is naturally low in organic 
matter, nitrogen, phosphorus, and lime. Since deep-rooted legumes 
grow well, they should supply part of the nitrogen required by other 
crops. Lime should be applied often to insure good growth of legumes. 
If poorly drained land is on the same farm, this soil should be used 
less for pasture or buckwheat and more for legumes and row crops, 
since timothy and buckwheat do almost as well on the poorer drained 
soils, A well-balanced fertilizer is needed for potatoes. Manure with 
superphosphate is a good fertilizer for corn, oats, and some of the 
hay crops that contain legumes. 


Chenango gravelly loam (Cn).—This well-drained soil is on out- 
wash terraces and is most extensive along Pymatuning Reservoir and 
French, Woodcock, Little Sugar, Muddy, and Cussewago Creeks and 
the Conneaut Lake Basin. It occupies the same smooth level to un- 
dulating terraces as the other Chenango soils with slopes that range 
up to 7 percent. The parent material is of gray acid sandstone and 
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shale origin. The soil differs from the loam in that there is a larger 
content of gravel in the surface soil. This gravel, generally small and 
rounded, interferes with cultivation only slightly. 

The surface layer to a depth of about 7 inches is yellowish-brown 
friable gritty gravelly loam. The upper subsoil layer, extending to a 
depth of 20 inches, is yellowish-brown friable gravelly silt loam with 
a little organic matter. The lower subsoil, between depths of 20 and 
30 inches, is yellowish-brown to brown friable gravelly loam with 
some compactness. This material grades to grayish-brown sand and 
gravel that is stratified at lower levels and calcareous at depths of 6 
to 10 feet. 

Use and management.—Chenango gravelly loam, which ranks high 
as an agricultural soil, yields about the same and is adapted to the 
same crops as the other Chenango soils. About 90 percent is cleared, 
and of this 70 to 75 percent is cultivated. Because of its depth, it is 
adapted to deep-rooted crops and fruit trees. A large part is in clover, 
timothy, potatoes, corn, and oats. Timothy, wheat, and buckwheat 
yields are only fair; however, the yields of corn, clover, oats, and 
potatoes are above those obtained for the entire county. 

Because of the prevailing shortage of organic matter and nitrogen, 
every cropping system should include sod crops—clover, timothy, 
alfalfa, and bromegrass, or Ladino clover and orchard grass. More 
manure, or fertilizers high in nitrogen, should be used. 


Chenango gravelly loam, sloping phase (Cns).—Slopes of this 
phase are from 7- to 15-percent gradient. The profile characteristics 
are essentially the same as those of the other Chenango loam or grav- 
elly loam soils except the surface soil is thinner. Areas are in narrow 
strips mostly in valleys and about 1 mile north of Harmonsburg Sta- 
tion, 1 mile west of Skeltontown, about 2 miles southeast of Hartstown, 
and along Conneaut Creek and Conneaut Lake. 

Use and management.—The agricultural value of Chenango grav- 
elly loam, sloping phase, is somewhat lower than that of the gravell 
loam since it is more subject to erosion, loses more rainfall throug 
runoff, and is not so easily tilled. Nevertheless, it is fair agricultural 
soil and yields are nearly as high for all crops as on the other Chen- 
ango soils and higher than on many of the upland soils. It is slightly 
superior to the sloping phases of the upland soils and better for deeper 
rooted crops than the poorly drained soils and soils with hardpan on 
the smoother land. Alfalfa, red clover, corn, and small fruits are 
suited. Potatoes grow well, although the crop is more difficult to 
handle. Erosion is often detrimental when cultivated crops are grown 
extensively. About 75 percent of this phase has been cleared, of which 
45 percent is in crops and the rest is in pasture or abandoned. 


Chenango gravelly sandy loam (Cu).—This soil is similar to 
Chenango gravelly loam except it is more sandy both on the surface 
and in the subsoil. The substratum of all Chenango soils, however, is 
remarkably alike. This soil occurs on the terraces in small areas in 
association with the other Chenango soils and with the imperfectly 
drained Braceville and poorly drained Atherton soils developed on 
similar parent material. Most of it is almost level to gently undulat- 
ing with slopes up to 7 percent. It is inferior to the other Chenango 
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soils because it is more open and porous. It leaches more readily 
because rain water percolates through it very rapidly. 

To a depth of 8 inches the soil consists of a yellowish-brown friable 
fine sandy loam or sandy loam with some small pebbles. The upper 
subsoil to a depth of 12 to 15 inches is light yellowish-brown friable 
loam. The lower subsoil is composed of yellowish-brown slightly 
compact but friable loam with considerable gravel. 

se and management.—Most of Chenango gravelly sandy loam is 
cleared, and about 85 percent of this is cultivated. It is adapted to 
all crops of the county and is better for vegetables, fruits, potatoes, 
and alfalfa than many of the heavier soils. Alfalfa can be success- 
fully grown, and many of the roots penetrate to the calcareous layer 
that generally underlies the soil at 6 or 8 feet below the surface. Acre 
yields of corn are about 34 bushels; oats, 22 bushels; corn silage, 6 to 8 
tons; and mixed hay and clover, 1 to 11%4 tons. Timothy, wheat, and 
alsike clover thrive almost as well as on heavier less well-drained soils. 

This soil should be used less for pasture and hay crops and more for 
row crops, vegetables, and fruits. Manure with acid phosphate and 
lime should be applied often and in small quantities since the soil is 
low in organic matter and has a low water-holding capacity. Research 
data show that spring applications of fertilizer, especially nitrogen, 
give much higher crop yields than the same quantity applied in fall. 


Chenango loam (Cr).—This soil occurs in association with the 
other Chenango soils of the terraces and differs from the silt loam in 
the higher content of sand in the surface and subsoil and slightly lower 
water-holding capacity. The largest area occurs in the north-central 
part of the county close to Erie County along Conneaut Creek. The 
smooth relief is level to undulating with slopes up to 7 percent. Sur- 
face drainage is rapid and internal drainage good to excessive. The 
gravel substratum, slightly closer to the surface than in the silt loam, 
is encountered about 214 feet below the surface. Both the surface soil 
and subsoil are strongly acid. 

Use and management.—Chenango loam is an important crop soil. 
Of the 90 percent that is cleared, about 75 percent is in crops and the 
rest is pastured or abandoned. The crops grown, yields, and utiliza- 
tion are almost the same as on Chenango silt loam. Potatoes, corn, 
and oats yield about the same on the two soils, but clover, timothy, 
buckwheat, and bean yields are somewhat lower on the loam. This 
soil warms up early in spring and can be cultivated under almost any 
moisture conditions without harmful effects. Organic matter sup- 
plied through stable manure or by turning under sod crops is beneficial, 
and lime and phosphate applications are necessary for economical 
farming. Wheat and oats start more quickly than on the poorly 
drained soils but do not make so rank a growth, although the in 
yields are as large. Occasionally clover and alfalfa fail to make a 

ood start because of lack of organic matter and lime. This soil 
Teaches rapidly, making efficient management essential to conserva- 
tion of soil fertility. 


Chippewa silty clay loam (Cc).—This very poorly drained soil has 
developed on both Wisconsin and Illinoian tills derived from acid gray 
sandstone, shale, and some limestone. The till is leached so that the- 
entire profile within auger depth is medium to strongly acid. In all 
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except the northwestern part of the county comparatively small] areas 
are throughout the uplands and occupying low spots and depressions 
at the source of streams and seepage areas. Slopes are seldom greater 
than 2 percent. This soil occurs in association with and is related to 
the Wooster, Cambridge, Venango, and Frenchtown soils. It is more 
poorly drained than the Frenchtown soil and has the same relative 
position and profile as the Marengo. It is strongly acid throughout, 
whereas the fower subsoil of the Marengo soil is neutral or slightly 
alkaline. 

The 10- to 12-inch surface layer is very dark grayish-brown to al- 
most black silt loam to silty clay and is relatively high in organic- 
matter content. The subsurface layer is gray with a few splotches of 
brown hea silty clay loam. The firm silty clay loam subsoil is gray 
to almost bluish gray in places and has a few yellowish-brown 
splotches. A few sandstone and shale fragments are scattered over 
the surface where small areas are at heads of drains. 

Use and management.—Only one-third of Chippewa silty clay loam 
is cleared. Most areas are covered with bunchgrass and sedges or 
brush vegetation of willow, birch, hemlock, and yellow-poplar. The 
2 or 3 percent that is cultivated is planted to corn, timothy, and vege- 
tables. Yields are very low unless the soil has been artificially drained, 
and even then crops are late. As this soil occurs in seepage areas and 
depressions, it is not easily drained by artificial methods. 

Ellsworth silt loam (Ex).—This moderately well-drained soil has 
developed on calcareous Wisconsin till mainly of acid gray sandstone 
and shale origin but containing some limestone. It occurs in the 
northwestern part of the county in small areas in close association with 
the less well-drained Mahoning silt loam, from which it differs in oc- 
cupying more elevated or sloping areas, as low ridges, knolls, and 
smooth slopes of 2 to 5 percent. 

The surface soil to a depth of 8 inches is dark grayish-brown silt 
loam. The subsurface layer between 7 and 14 inches is yellowish- 
brown silty clay that is friable when moist and plastic and sticky when 
wet. Below about 14 inches is mottled gray and yellow alkaline silty 
clay to silty clay loam. Silty clay loam calcareous till lies below 30 
inches. The layer between 7 and 14 inches is better aerated than the 
corresponding horizon in the Mahoning soil; therefore a few more 
plant roots penetrate this layer. 

Use and management.—Crop yields on Ellsworth silt loam are about 
the same as on Mahoning silt loam, although corn frequently yields 
better on the Ellsworth soil owing to quicker runoff in spring. The 
same crops in about the same proportions are grown on the two soils, 
but a larger percentage of the Ellsworth soil is cleared and cultivated. 
There is little erosion since a large part is used for hay and pasture. 


Frenchtown silt loam (Fs).—This poorly drained soil is scattered: 
throughout most of the county on broad, almost level, areas and in 
smaller swales and depressions. It has developed on Wisconsin glacial 
till of sandstone and shale origin. Surface slope is rarely greater 
than 2 or 3 percent. The soil is intermediate in drainage between 
imperfectly drained Wadsworth and Venango soils and very poorly 
drained Chippewa and Marengo soils. The largest areas are in the 
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southwest on the almost level divides or plateaus between the Shenango: 
River and Crooked Creek and Crooked Creek and Conneaut Marsh. 
Many areas in the eastern part occupy swales in association with the 
Cambridge and Meadville soils and merge into the Chippewa soil. 

In cultivated fields the surface soil, to an average depth of 8 inches, 
is dark-gray or dark grayish-brown friable silt loam with considerable 
organic matter. To a depth of 30 inches the subsoil is gray mottled 
with brown and yellow noncemented but slightly compact silty clay 
loam. This grades into brown mottled with gray and yellow gritty 
gravelly slightly compact but friable loam to clay loam, which is partly 
weathered glacial till. Most of the till on which this soil has developed 
is over 10 feet deep and only in a few places is it less than 6 feet. 
Gravel and stones are scattered throughout the soil, subsoil, and sub- 
stratum but do not interfere with tillage operations. About 80 percent 
of the fragments are angular and 20 percent rounded. The soil is acid 
throughout, although in a few places it rests on alkaline or calcareous 
till. The surface soil is strongly acid and the subsoil is medium to 
strongly acid depending on the depth of leaching. 

Included in mapping are a few stony areas and some poorer drained 
spots of the Chippewa and Marengo soils and small elevated areas 
of the Venango or Wadsworth soils. Where Frenchtown silt loam 
is mapped next to the Mahoning soil, the boundary is sometimes 
arbitrary as the soils occur in about the same topographic position. 
The Mahoning soil is heavier, however, and rests on till higher in 
lime. Where the silt loam occurs in swales or near the base of slopes, 
it receives drainage from surrounding higher soils and the water seeps 
away more slowly and aeration, root development, and leaching are 
likewise restricted. 

Use and management.—About 70 percent of Frenchtown silt loam 
is cleared, of which 30 or 40 percent is cultivated, 25 percent is used 
for pasture (pl. 1,4), and almost 10 percent is idle. Extensive areas 
are In old hay land. Since only shallow-rooted crops thrive well, 
timothy and clover are the principal crops. Corn, oats, and buckwheat 
are the important grain crops. Yields of most crops are slightly 
higher than on the Venango soils but lower than on the better drained 
soils. Timothy, alsike clover, and pasture, however, produce a ranker 
growth on Frenchtown silt loam, owing to the high organic-matter 
content. Red clover and wheat frequently freeze out, and alfalfa 
cannot be successfully grown without tiling and ditching to improve 

rainage. 

Artificial drainage is more effective and beneficial than on the 
Mahoning or Venango soils because the subsoil is not so heavy or 
compact. Corn, oats, hay, and pasture are best suited to Frenchtown 
silt loam. Fruit trees cannot be grown successfully because of poor 
drainage. Woodland consists largely of elm, maple, hemlock, and 
some oak but includes hickory, ash, beech, aspen, and haw apples. 


Gresham silt loam (Gs).—This imperfectly drained soil corre- 
sponds in most characteristics to Venango silt loam, but it is developed 
on the older Ilinoian till rather than on Wisconsin till. Although 
both the Tllinoian and Wisconsin tills are derived principally from 
gray acid sandstone and shale, the more deeply weathered Tlinoian 
is darker yellowish-brown. Scattered irregular-shaped areas occur 
on smooth slopes of 2 to 7 percent in the southeastern part of the 
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A, Pasture on Frenchtown silt loam with maple grove in background. 

B, Crops on Chenango loam with Venango silt loam and Meadville loam in left 
background; light-gray area is a plowed field on Venango silt loam. 

C, Poor growth of corn on Venango silt loam. 
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county in close association with the well-drained Hanover, the moder- 
ately well-drained Titusville, and the poorly drained Shelmadine 
soils, which have developed on similar material. 

The surface 6 to 8 inches is gray to grayish-brown friable silt loam 
with a small quantity of organic matter. At a depth of about 13 
inches it is mottled gray and yellow friable heavy silt loam with some 
compaction. From 13 to 26 inches is mottled brown, gray, and yellow 
hard very compact silty clay loam that can be designated as a fairly 
well developed hardpan. The partly weathered till beneath this is 
dark yellowish-brown compact hard silty clay loam that is spotted 
and streaked with gray. This soil, like other soils developed on 
Winoian till, is extremely acid in the surface and upper subsoil and 
strongly acid in the lower subsoil and substratum. 

An included area in the extreme southeastern corner of the county 
is so stony that cultivation is impractical. Its use for pasture is 
reduced 25 to 30 percent, as large stones and boulders cover much of 
the surface. 

Use and management.—Only shallow-rooted crops, such as oats, 
corn, timothy, alsike clover, buckwheat, and pasture grasses, should 
be grown on Gresham silt loam. The general profile characteristics 
of Venango silt loam that affect crop use and adaptations are applicable 
to this soil. The lime requirement, however, is somewhat higher on 
the Gresham soil. 


Hanover gravelly loam (He).—This well-drained soil has devel- 
oped on Ilinoian till derived from acid gray sandstone and shale with 
some limestone. It is similar to Wooster gravelly loam except it is 
leached deeper and developed over shallower and older till that is a 
paler yellowish brown because of weathering. Areas are in the 
southeastern part of the county on the tops of hills or ridges on gently 
undulating relief with slopes up to 7 percent. An area north of Titus- 
ville and another about a half mile north of the southeastern corner of 
the county are stony. The other areas contain gravel, but not enough 
to make cultivation impractical. 

The surface 7 or 8 inches is yellowish-brown to grayish-brown loose 
friable loam, which is underlain by yellowish-brown friable silt loam 
or heavy loam to a depth of 36 inches. In some places there is slight 
mottling at depths below about 30 inches. The substratum consists of 
compact dark yellowish-brown till and fragments of sandstone over- 
lying bedrock at 5 to 6 feet in most places. The upper layers are 
extremely acid byt with increasing depth the soil is less acid and may 
be medium acid at 5 feet. 

Use and management—Hanover gravelly loam is well adapted 
to deep-rooted plants, including apple trees, alfalfa, and potatoes. 
Owing to the high degree of acidity and low organic-matter content, 
this soil does. not produce large yields unless it is fertilized often. Like 
other sandy soils it responds rapidly to good treatment. Crop adapta- 
tion and yields are about the same as on Wooster gravelly loam. Crops 
suffer considerably from drought in long periods of dry weather in 
summer. Areas that are not too stony respond well to fertilizer and 
give good yields of potatoes, vegetables, and fruit when properly 
managed. Corn, oats, and buckwheat give better returns than. pasture 
grasses or timothy and wheat. 


30 SOIL SURVEY SERIES 1939, NO. 18 


Hanover gravelly loam, sloping phase (Hes).—This soil has de- 
veloped on I}linoian till in the southeastern part of the county. It 
occupies 7- to 15-percent slopes. The surface and subsoil are similar 
to the gravelly loam, but most of the areas are somewhat more stony, 
making cultivation difficult. Many of the larger stones have been 

icked up. Areas within a radius of 3 miles northeast and east of 
itusville are more stony than typical and have more sandy surface 
soil; consequently, they are used less for crop production. 
se and management.—Hanover gravelly loam, sloping phase, is 
similar to Wooster gravelly loam, rolling phase, in crop uses and 
yields. About half the soil is in woodland and the rest is used largely 
for pasture. Some of the cultivated areas are reverting to poor pasture 
or to woodland. 


Hanover loam (Ht).—This soil occurs only in the southeastern 
part of the county on the uplands. It is well drained and developed 
over comparatively shallow Illinoian till derived from and underlain 
by acid gray sandstone and shale. The fairly smooth surface slopes 
as much as ¢ percent in places. The soil is associated with the mod- 
erately well drained Titusville, the imperfectly drained Gresham, and 
the poorly drained Shelmadine soils developed on similar parent 
material. In crop adaptations, yields, and all phases of agriculture, 
this soil is practically no different from Meadville silt loam. It is 
leached sli fel deeper because it is older, having developed on the 
Iilinoian till that was deposited several thousand years prior to the 
Wisconsin glacial period. 

The 6- to 8-inch surface layer is dark yellowish-brown friable loam, 
which is underlain by yellowish-brown friable silt loam to silty clay 
loam to a depth of 20 to 30 inches, at which depth the compactness 
begins. The compact layer is faintly mottled gray, yellow, and brown 
gritty silt loam. Smal! quantities of angular sandstone and shale 

ragments appear throughout the soil. The surface and upper subsoil 
are extremely acid, and the lower subsoil and substratum are very 
strongly to strongly acid. Organic content is low. 

Use and management.—About 80 percent of Hanover loam is 
cleared, and two-thirds of the total area is cultivated to the principal 
crops of the county. Like Meadville silt loam it is well suited to all 
crops grown in the county, including potatoes, apples, and alfalfa. 
It 1s not susceptible to erosion and can be cultivated under a wide 
range of moisture conditions with all types of farm machinery. 


Hanover stony loam (Hr).—This well-drained soil has developed 
from I]linoian till derived principally from acid gray sandstone and 
shale. It occurs in the southeastern part of the county in association 
with the other Hanover soils on gently sloping to sloping areas with 
gradients up to 15 percent. This soil is similar to Hanover loam 
except that there are many angular sandstone fragments lying on the 
surface. Most of them have a width of 12 to 15 inches, but a few 
range up to 2 or 3 feet. The presence of stone therefore is a great 
hindrance to tillage. 

A large proportion of Hanover stony loam is in forest, but a few 
areas are pastured and some small areas are cultivated. If the land 
were cleared, about the same yields as obtained on Hanover loam could 
be expected but the soil would be more susceptible to erosion. 
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Hanover stony loam, moderately steep phase (H1m™).—This soil is 
similar to the moderately steep phase of Wooster stony loam. It has 
developed on Illinoian till and local sandstone and occurs in the south- 
eastern part of the county on moderately steep slopes of 15 to 30 
percent. These slopes are smooth but their steepness and stoniness 
make cultivation difficult, Only a few areas are mapped; the largest 
area is immediately northeast of Hydetown. 

This soil differs from Hanover gravelly loam in its position, the 
Presence of angular stones up to 10 to 12 inches wide, and the shallower 

epth to bedrock, which is generally 3 to 8 feet below the surface. In 
places, at depths of 30 inches, the soil is faintly mottled, and in other 
places it closely approaches Lordstown stony loam, steep phase, in 
characteristics. 

Use and management.—About one-third of the moderately stee 

hase of Hanover stony loam is in pasture and the rest is forested. 
This soil is too light-textured and steep for good pasture and is better 
suited to forest. A small proportion is used for corn and hay crops 
but considering the difficulty of tillage operations yields are low an 
are comparable to those of Wooster stony loam, moderately steep 
phase. 


Holly silt loam (Hs).—This poorly drained soil occurs along all of 
the larger and most of the smaller streams except those in the north- 
western part of the county. Relief is flat with slopes seldom exceeding 
3 percent. Internal and surface drainage are poor. This soil is 
closely associated with the well-drained Tioga soils and the imper- 
fectly drained Middlebury soils developed from similar parent mate- 
rial. The parent material was derived mostly from aci gray sand- 
stone and shale. 

The surface 6 to 8 inches consists of gray heavy silt loam with a fine 
crumb structure. The silty clay loam or silty clay subsoil is gray 
with splotches of brown and yellow and is plastic when wet. This 
layer is practically free of roots and organic matter, and the lower 
part is wet most of the year as the water table is generally within 2 
or 3 feet of the ground surface. Generally the reaction is strongly 
acid with little variation between the surface and subsoil. In this 
respect it differs from Wayland silt loam, which has a neutral or 
mildly alkaline reaction in the subsoil and substratum. 

Variations include gradations toward very fine sandy loam and 
silty clay loam in the surface layer. There are also differences in the 
color of the upper layers in proportion to the quantity of organic mat- 
ter contained and according to iraina e conditions, 

Use and management.—The use of Holly silt loam for crops is lim- 
ited. About 30 percent is cleared and used almost entirely for pasture. 
White clover and Kentucky bluegrass will not thrive well since the 
soil is wet most of the year. Grasses that can withstand wet condi- 
tions, as Canada bluegrass, redtop, and poverty oatgrass and many 
weeds, as goldenrod, devils-paintbrush, yarrow, and rush, cover most 
of the areas. About 2 or 3 percent of the total area is planted to 
corn, timothy, and clover. Yields are poor; corn averages 20 to 30 
bushels an acre and hay from 34 tol ton. Pasture is as good as that 
on some of the better drained upland soils. Water-loving trees do 

well, although roots rarely penetrate below 8 to 10 inches deep. Na- 
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tive vegetation consists of a tree growth of willow, elm, hickory, maple, 
and shrubs in virgin areas. 

Artificial drainage is the first requisite in improving this soil. Dee 
open ditches would drain the surplus water after heavy rains an 
relieve areas sooner after overflow. Lime and phosphate are also 
necessary for better pasture grasses. 


Holly silt loam, high-bottom phase (Hsx).—Areas of this phase 
are along the larger streams on slopes of 0 to 3 percent in association 
with the silt loam. It differs essentially from the silt loam in its 
position on the higher levels above stream beds. Most of the areas 
are overflowed only in exceptionally high floods. A few areas are 
above overflow, although they may receive some water from adjoining 
slopes. Both surface and subsoil drainage are poor. 

Use and management.—Holly silt loam, high-bottom phase, is best 
adapted to pasture and forest. Approximately 40 percent of it is 
cleared, of which only about 5 percent is used for crops—mainly 
corn, timothy, and alsike clover. Oats, wheat, and buckwheat gen- 
erally lodge Because of excess water and high organic-matter content. 
Yields are about 5 percent higher than those obtained on the silt loam. 


Kerrtown silt loam (Ks).—This soil occurs in close association with 
the Tioga soils. It has developed on flood plains from similar parent 
material but apparently under a grass vegetation, as the surface is 
relatively dark-colored and high in organic matter, like the soils de- 
veloped on the prairies farther west. It occupies high-bottom posi- 
tions on slopes of less than 3 percent. Good drainage and permeability 
allow rapid penetration of plant roots. Some areas of this soil are 
subjected to overflow during floods but the largest body, occurring near 
Meadville, is never overflowed. Its level position—from 6 to 15 feet 
above French Creek—and high organic-matter content make it the 
most productive soil in the county. 

The 12- to 16-inch surface is very dark grayish-brown to nearly 
black very friable silt loam, which contains a high concentration of 
black soi] humus. The surface soil is underlain by yellowish-brown 
friable silty clay loam, which begins at 16 inches and continues to 36. 
Organic matter imparts a dark color to the upper part of this layer. 
Below 36 inches is the substratum, a light yellowish-brown sandy 
material that is porous and loose. The surface is gravelly in some 
places, and where the soil occurs south of Hydetown, the surface is 
very fine sandy loam and the subsoil is slightly more sandy. Surface 
and. subsoil are both strongly acid. 

Use and management.—Practically all of Kerrtown silt loam is cul- 
tivated except where it is used for building lots or factory sites. Corn, 
alfalfa, wheat, oats, timothy, clover, and vegetables are the principal 
crops. Acre yields of corn in normal years range from 40 to 60 
bushels; oats, 25 to 35 ; wheat, 20 to 30; alfalfa, 214 to 3 tons; and clover, 
114 to 2% tons. Since the soil warms early in spring, it is excellent 
for vegetables. 

This soil gives higher yields where it is more heavily fertilized, 
responding to applications of nitrogen, phosphate, potash, and lime. 
The soil is well supplied with nitrogen, but additional nitrogen is 
essential where leafy vegetables are grown for the commercial 
market. 
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Lake marsh (La).—These marsh areas are low-lying and sub- 
merged level land bordering lakes covered mainly with a growth of 
cranberry grass, flag grass, cattails, rushes, sedges, and a few scattered 
trees. Water covers the land the entire year, and most of the material 
consists of brown to black fibrous. partly decomposed vegetable matter 
or peat. A few areas, especially near the border of soil areas, have 
mixtures of sand, silt; and clay intermingled with peaty material. 
The largest areas are near Conneaut Lake and on the upper part of 
Pymatuning Reservoir bordering the open water. In its present 
condition, the land is nonagricultural and has practically no grazing 
value. A few areas are used for the production of muskrats and for 
fur farming. 


Lobdell silt loam (Ls).—This imperfectly drained soil has devel- 
oped on flood plains in smal] narrow and irregular-shaped areas along 
the small and large streams in the northwestern part of the county. 
The parent material is derived principally from acid gray sandstone 
and shale with a little limestone. It is an intermediate soil in posi- 
tion and drainage between the well-drained Chagrin and the poorly 
drained Wayland soils. Slopes seldom exceed 3 percent, and drain- 
age is slow in the lower subsoil. 

The 6- to 8-inch surface soil is dark grayish-brown very friable 
smooth silt loam. The subsoil is yellowish-brown or pale-yellow very 
fine crumb silt loam in the upper part and is underlain at 12 to 16 
inches by mottled gray, yellow, and brown very fine crumb and firm 
mixed heavy and light material with a silt loam to silty clay loam 
texture. The soil is strongly or medium acid in the surface but is 
neutral to mildly alkaline in the subsoil and substratum. In this 
respect it differs from Middlebury silt loam that is strongly acid 
throughout. 

Variations include gradations toward very fine sandy loam or silty 
clay loam in the surface layer. Color of the surface may also differ 
in proportion to the quantity of organic matter present and according 
to drainage. Ifthe soil occurs along the lower courses of strearnways 
or valleys, the deposit of material is thicker than in areas along the 
headwaters, many of which are traversed by old stream channels 
with a slow flow of water. 

Use and management.—The shallow depth to the water table and 
the frequency of overflow limit the use of Lobdell silt loam. About 
50 percent has been cleared, and about 20 percent of this is cultivated. 
The soil is generally farmed in conjunction with other bottom soils 
and is used largely for the production of clover, timothy, and corn, 
which do well, and oats, which have a tendency to lodge. Buckwheat 
and wheat produce only fair yields. Alsike clover yields better than 
red clover. Alfalfa cannot root deeply enough or withstand the flood- 
ing. Acre yields of corn in normal years range from 30 to 38 bushels; 
oats, 20 to 25; buckwheat, 15 to 18; and clover and timothy, 1 to 144 
tons. Most vegetables except potatoes do well. Some sections of the 
bottoms are covered with a growth of willow, aspen, elm, hickory, 
maple, shrubs, and weeds. 

Pasture is good and all grasses will grow well if phosphate and lime 
are used. Open ditch drainage or straightening and deepening the 
stream channels, especially those that are sluggish and shallow, would 
help improve drainage. 

874171545 
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Lobdell silt loam, high-bottom phase (LsH).—This phase occurs 
in the northwestern part of the county in association with the other 
Lobdell soils. It differs from the silt loam in position only, occurring 
at higher levels along stream valleys and above ordinary floods. In 
such Tocations theré is less risk from inundation and the soil is more 
suitable for cultivation than the normal. In places the texture is very 
fine sandy loam or loam. 

Use and management.—About two-thirds of Lobdell silt loam, high- 
bottom phase, is cleared and one-third cultivated, largely to corn, 
hay, oats, and wheat. Yields over a period of years are about 5 per- 
cent above those obtained on the silt loam, as this soil is generally 
fertilized a little heavier than the soils on the lower flood plain. 


Lobdell loam (Lo).—This imperfectly drained soil occupies gradi- 
ents up to 3 percent along streams. It occurs principally in the north- 
western part of the county in close association with the well-drained 
Chagrin and the poorly drained Wayland soils developed on similar 
parent material, which is derived from acid gray sandstone, shale, 
and some limestone. This loam is similar to the silt loam except it 
contains more sand in the surface and subsoil. 

Areas with fine sandy loam and silt loam surface layers are included 
in some places. In higher places or better drained locations, the sur- 
face soil is browner and the subsoil is almost like that of the Chagrin 
series. In depressions the soil approaches Wayland silt loam in 
character. Lobdell soils differ from Middlebury soils in that the 
subsoil and substratum are neutral or mildly alkaline rather than 
strongly acid. 

Use and management.—About one-half of Lobdell loam is cleared, 
and at least one-third of it isin pasture. The rest is used principally 
for hay and corn. Yields are slightly lower than those obtained on 
the silt loam, especially yields of timothy and clover. This is an ex- 
cellent pasture soil and is sufficiently well drained for white clover 
and Kentucky bluegrass. Lime and phosphate, however, are needed 
for best growth. 


Lordstown stony loam (Ls).—This well-drained shallow soil has 
developed on a very thin mantle of glacial till or from the weathered 
residue of the underlying sandstone. It occurs where the underlying 
bedrock is close to the surface. The slope ranges to 15 percent. It 
is associated with the soils developed on both Wisconsin and Illinoian 
till and occurs on knolls and brows of hills in small areas through- 
out the central and eastern parts of the county. The largest areas 
are 14 mile east of Atlantic and 214 miles east of Pettis. 

A vertical exposure through the soil shows several distinct layers. 
The 8-inch surface soil is yellowish-brown to grayish-brown gritty 
easily friable loam that in places contains many stones up to 2 feet in 
diameter. The subsurface layer is light yellowish-brown friable stony 
loam. The subsoil, ranging from about 14 to 26 inches, is yellowish- 
brown friable gritty loam or silt loam, resting at a depth of 114 to 3 
feet on bedrock of broken acid gray sandstone, The material through- 
out the profile is very stony, nearly all of the pieces being angular 
fragments broken from the underlying rock. any boulders of 2 to 
4 feet in diameter are in wooded areas. 

Use and management.—About 50 percent of Lordstown stony loam 
is cleared, 35 percent of which is cultivated, and the rest is in forest 
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and woodland. Stones interfere greatly with tillage, but they are not 
numerous enough to prevent cultivation. Organic-matter content is 
low, and, owing to the shallowness to bedrock, the soil is inclined to be 
droughty. It is strongly acid throughout. Natural productivity is 
lower than that of the better drained soils of the county. The acre 
yields for the best, adapted crops are: Corn, 18 to 30 bushels; clover 
and timothy, 4 ton; corn silage, 6 tons; and oats, about 22 bushels. 
Oat straw is generally short, but the grain is comparatively better. 
In good years potatoes do well, although they occasionally suffer from 
Jack of moisture. 

Manure is beneficial in improving the structure and water-holding 
capacity since sand content is high. Fertilizer should be applied more 
frequently and in smaller quantities than on heavier soils. This soil 
responds readily to manure and commercial fertilizer and can be 
cultivated under a wide range of moisture conditions. 


Lordstown stony loam, moderately steep phase (Lsm).—This 
shallow well-drained soil has developed over sandstone with bedrock 
18 to 48 inches below the surface. The profile is similar to that of 
Lordstown stony loam. The soil is commonly shallower on the upper 
part of the slope and deeper on the lower part. Most of the areas are 
on long slopes of 15 to 30 percent, chiefly in the eastern and central 
parts of the county. This land is of little importance to agriculture, 
as most of it is in forest. The cleared 5 percent is used for pasture, 


Lordstown stony loam, steep phase (Lsr).—This soil covers most 
of the steep land of the county with slopes greater than 30 percent, and 
it is important for forest purposes only. Timber growth is slow owin 
to low organic-matter content, low water-holding capacity, and hig. 
acidity. The largest areas occur near the towns of Titusville and 
Hydetown in the southeastern corner of the county. Another large 
area is in the southern corner along the west slope of French Creek. 
The depth to bedrock in most places ranges from 18 to 40 inches. A 
few areas of rock outcrop occur on the upper slopes. The soil is 
largely developed on residuum from the underlying sandstone and 
shale with a thin mantle of glacial till left in places. The profile is 
much like that of Lordstown stony loam. About 2 percent has been 
cleared and is being used for pasture. 


Mahoning silt loam (Mn).—This soil is developed on calcareous 
Wisconsin till mainly of acid gray sandstone and shale origin but con- 
taining some limestone. Areas of it occupy almost level to undulating 
uplands in the northwestern part of the county, covering a large pro- 
portion of Beaver, Spring, and Conneaut Townships. Slopes seldom 
exceed 5 percent but may be as high as 7. Interna] drainage is slow 
and runoff is slow in many places, especially in the northern part of 
Beaver Township. Aeration, oxidation, and root penetration are 
likewise restricted, and as a result there is little aeration in the lower 
subsoil. This soil occurs in close association with the moderatel 
well-drained Ellsworth and the poorly drained Trumbull soils. It 
differs from the Frenchtown soil in the heavier texture throughout and 
the higher content of calcium in the subsoil. It is better supplied with 
organic matter than the other soils of the uplands, with the exception 
of the Frenchtown and Chippewa soils. 

To a depth of 8 inches the surface soil is gray to dark-gray friable 
heavy silt loam to silty clay loam inclined to clod when plowed wet. 
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From 8 to 30 inches is mottled gray and yellow plastic silty clay, which 
is slightly compact. Below this is mottled gray, yellow, and brown 
slightly compact weathered but alkaline silty clay to silty clay loam 
till. The surface layer is strongly acid and the subsoil below 24 inches 
is alkaline to calcareous. A few angular sandstone and shale frag- 
ments are scattered throughout the Jayers, but they do not interfere 
appreciably with tillage operations. 

In places where this soil borders the Cambridge, Rittman, and 
Frenchtown soils the texture of the surface and subsoil is lighter 
and more sandy and the subsoil neutral to slightly acid. In most 

laces, however, especially in Beaver Township, the material is alka- 
ine or calcareous at depths below 24 inches. 

Use and management.—The natural productivity of Mahoning silt 
loam is not high in spite of the fact that it is one of the richest in plant 
nutrients in the county. Owing to lack of drainage, crops. suffer 
from excessive moisture in periods of heavy rainfall and in spring. 
Of the 65 percent that is cleared, 35 percent is cultivated, 20 to 25 per- 
cent is in pasture, and the rest is idte. Corn, oats, and timothy and 
clover are the principal crops. Considerable buckwheat is grown, 
especially where corn has failed earlier in the season owing to excess- 
ive moisture. Potatoes and vegetables are not grown, except in small 
patches, as the soil is heavy and too wet a large part of the year. Red 
clover and wheat freeze out badly, but alsike clover withstands the 
intermittent thaws and freezes very well. 

Yields of most crops are slightly higher than on the Venango soils 
and about equal to those obtained on the Frenchtown soil. Timothy 
does better than on some of the better drained soils owing to the higher 
content of organic matter. Oats and buckwheat rarely lodge as they do 
on the soils of the bottoms where the plentiful water supply combined 
with a high nitrogen content causes the plants to feed too fast without 
enough potash to strengthen the straw. In normal years corn yields 
average 25 to 30 bushels; oats, 20 to 25; buckwheat, 15 to 18; clover, 
34 to 1 ton; and timothy, 1 ton. 

Second-growth beech, maple, yellow-poplar, and oak comprise most 
of the present forest. Pasture is largely composed of poverty oatgrass, 
Canada bluegrass, redtop, and timothy, showing the lack of proper 
fertilization, which accounts for the small quantity of white clover and 
Kentucky bluegrass. 

A large part of this soil could be improved by deep ditch drainage 
to remove the excess surface water and thus allow earlier planting in 
spring. Owing to the heavy nature of the subsoil, tile drainage is not 
so effective as on the Frenchtown soil. It is beneficial, however, though 
it may not be practicable where only general crops are grown. 


Marengo silty clay loam (Mc).—This very poorly drained soil has 
developed on slightly calcareous Wisconsin till that is derived from 
acid gray sandstone, shale, and limestone. In most places the till is 
leached to the extent that it is not calcareous within about 36 inches 
but is neutral or slightly alkaline. It occurs largely in the western 
part of the county in association with Rittman, Wadsworth, French- 
town, Mahoning, and Trumbull soils. Areas occupy low places, de- 
pressions at the sources of streams, and seepage areas near the bases of 
slopes. The slope seldom exceeds 2 percent. Drainage is poorer than 
in the Frenchtown soil. This soil has the same relative position and 
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profile as the Chippewa soil, but it differs in that. the lower subsoil is 
neutral or slightly alkaline whereas the corresponding layer in Chip- 
pewa silty clay loam is strongly acid. 

The 7- to 10-inch surface layer is very dark grayish-brown to almost 
black silt loam to silty clay. ‘The subsurface layer is light gray with a 
few splotches of heavy brown silty clay loam. The gray to almost 
bluish-gray subsoil is very firm silty clay loam that has occasional 
yellowish-brown splotches. A few sandstone and shale fragments are 
scattered over the surface where small areas occur at héads of drains. 
This soil is strongly acid to about 24 inches, and below this it is 
neutral to slightly. alkaline. 

In a few places the parent material at a depth of about 30 or 36 inches 
is calcareous. The soil is slightly heavier than typical in some places, 
and in places the subsoil is silty clay. The organic-matter content is 
variable, but in most places it imparts a very dark color to the soil 
for 10 to 12 inches, 

Use and management.—About one-third of Marengo silty clay loam 
iscleared. About 2 to 3 percent is cultivated,chiefly to corn, timothy, 
and vegetables; the rest is used for pasture. Yields are very low unless 
the soil] has been artificially drained, and even then crops are late. 
Artificial-drainage methods are not very effective, as there are many 
seepage areas and depressions. Since this soil is naturally well sup- 
plied with nitrogen, none is needed in fertilizer combinations. The 
virgin areas are covered with bunchgrass and a brushy growth of 
willow, birch, hemlock, and yellow-poplar. 


Massillon gravelly sandy loam (Mx).—This well to excessively 
drained soil has developed on gray glacial outwash derived from acid 
gray sandstone and shale. It is on low ridges, knolls, and morainic 
topography throughout most of the county with a relief range of 5 to 
15 percent. It occurs in association with all the soils of the uplands 
but is not widely developed. The soil differs from the Chenango soils 
chiefly in its rougher topography, origin, and lack of a well-developed 
subsoil. The Massillon soils alier from the Wooster soils principally 
in that the parent material is developed on outwash rather than loose 
till, has been assorted and stratified by moving waters, and contains a 
large proportion of sand and rounded gravel. One of the principal 
areas, which is typically choppy and hummocky, occurs on the east side 
of Conneaut Lake. 

The surface soil is grayish-brown gritty loose friable gravelly sandy 
loam underlain at 8 to 18 inches by yellowish-brown gravelly and 
gritty slightly compact sandy loam. The lower subsoil and sub- 
stratum consist of mixed sand, silt, and gravel, showing stratification 
in the lower depths. Free lime is encountered at 8 to 10 feet below the 
surface. Gravel is chiefly of water-worn fragments of shale and sand- 
stone, together with a few pebbles of granite, gneiss, and limestone in 
the lower part. Surface and subsoil are strongly acid. 

Use and management.—The loose porous nature, steep slope, and low 
organic-matter content make Massillon gravelly sandy loam one of the 
most droughty soils in the county. Approximately 50 percent is 
cleared and 25 percent—mostly smoother areas—is farmed. Alfalfa 
and fruit trees may give fair yields, Although it is not well suited to 
hay and pasture because of the low organic-matter content and sandy 
upper layers, it is used largely for these crops. Corn yields about 18 to 
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25 bushels an acre and oats 15 to 20 in normal years. Straw is gen- 
erally short, but the grain develops comparatively better. Wheat and 
buckwheat growth is poor and often the harvester cannot cut low 
enough to catch the heads. 

Under prevailing economic conditions this kind of land is more 
suitable for forest growth, with some of the smoother areas cultivated 
to vegetables, berries, or small fruits. Deep-rooted plants survive 
better than shallow-rooted ones. Addition of manure is the chief 
means of increasing the water-holding capacity. Erosion control is 
not so difficult in cleared areas, however, since considerable water can 
be absorbed in hard rains before runoff begins, owing to the porous 
structure. 


Massillon gravelly sandy loam, hilly phase (Mi.).—Small sepa- 
rate bodies of this soil occur throughout most of the county. The 
largest areas are 114 miles northeast of Hartstown and 14 mile east 
of Conneaut Lake. They occupy steep slopes, knolls, kames, and 
eskers of about 15 to 30 percent gradient. 

To a depth of 6 to 8 Inches the soil consists of brown gritty sandy 
loam. It grades into light-brown or yellowish-brown loose porous 
loam or sandy loam. The lower layers are light yellowish-brown loose 
friable gravelly loam to loamy sand. There is little orderly arrange- 
ment of layers or regularity of structure on the steeper parts. For the 
most part, the material is porous, friable, loose, and strongly acid to 
6 or 8 feet, at which depth is calcareous material. 

Use and management.—Massillon gravelly sandy loam, hilly phase, is 
not important agriculturally, although about one-third of it has been 
cleared. Since the variations in relief make the land unsuitable for 
farming, most of it is in permanent pasture and only a small acreage 
is cultivated. Light texture and open structure tend. to dry the soil 
rapidly. Crop yields are low. Fruit trees do well if they are ferti- 
lized frequently, but the soil is best suited to forest. Pasture grasses 
are short and sparse because the soil is droughty and generally low in 
fertility. 

Massillon gravelly loam (Mm).—Because of smoother topography, 
higher content of silt, and greater moisture-holding capacity, this soil 
was separated from the gravelly sandy loam. It corresponds closely 
to Chenango gravelly loam in most respects, but the surface is not so 
smooth. This well-drained soil has developed on outwash derived 
principally from acid gray sandstone and shale. It occurs mostly in 
valleys on undulating to mildly hummocky relief and smooth knolls 
with slopes up to 7 percent. A few small depressions are common in 
some of the farger areas. These irregular-sized areas are scattered 
throughout the county, the largest ones located 1 to 2 miles northwest 
of Cochranton, on the east side of Pymatuning Dam, and near the 
northeastern corner of Spring Township. 

Profile development is similar to that of the gravelly sandy loam, 
but this soil is heavier throughout and less droughty. Consequently, it 
is a much better farming soil. The parent material is derived from 
stratified layers of sand, silt, and gravel. Most of the gravel is small 
and rounded and is derived chiefly from sandstone and shale, with a 
small percentage of igneous and limestone gravel. It is not large 
enough to interfere materially with tillage operations as it is smaller 
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than the gravel in the till. The surface and subsoil are strongly acid, 
but in most areas the substratum is calcareous at depths of 6 to 10 feet. 

Use and management.—Massillon gravelly loam is smooth enough 
for most farming operations and is a good soil for potatoes, corn, oats, 
and deep-rooted crops. About 85 percent is cleared and 65 percent is 
in crops. Crop yields are about equal to those obtained on Wooster 
loam and slightly less than those on Chenango loam. Alfalfa does 
well when limed. A few of the roots reach the calcareous material, 
which, however, is generally too compact for root penetration. Pas- 
ture grasses are generally sparse unless fertilized and manured heavily. 
The organic-matter and nitrogen content are naturally low. Constant 
cropping, without adequate returns to the land, has depleted much of 
the fertility. Without crop roots to take up the nitrates from the soil 
water, large losses may occur beween crop seasons through drainage 
water. Little erosion is evident. This soil will respond to applica- 
tions of lime and complete fertilizer. 


Meadville silt loam (Ms) .—This soil has developed on fairly deeply 
leached Wisconsin till derived principally from acid gray sandstone 
and silty shale with a small limestone influence. It is one of the most 
important agricultural soils and occurs on slopes up to 7 percent on 
ridges and in slightly hummocky valleys over all the county except 
the northwestern and the southwestern parts. The largest areas are 
in the eastern and south-central parts. Both surface and internal 
drainage are good, although below 2 feet drainage and aeration are 
restricted. The soil readily absorbs sufficient moisture, however, to 
meet ordinary plant requirements, and plants do not suffer so much 
from lack of moisture as on the Wooster and other upland soils. 

This soil is closely related to the Cambridge and Wooster soils, 
occupying a position intermediate between them. It differs from the 
Wooster soils in the more compact character of the lower subsoil, which 
overlies ground moraine, and in that it occupies a smoother surface. 
It differs from the Cambridge soils in being less compact in the lower 
subsoil and in the greater depth to the compact layers. 

To a depth of 7 or 8 inches is grayish-brown friable silt leam. This 
layer is underlain by light yellowish. brown friable and permeable 
silty clay loam extending to a depth of 12 to 15 inches, below which is 
yellowish-brown friable nuciform structured silty clay loam with some 
small gravel. At a depth of 22 to 36 inches is yellowish brown with 
splotches of gray and brown compact heavy silt loam to silty clay 
loam. The slightly compact substratum, which is lighter textured 
than the subsoil, consists of gritty and gravelly loam and silt loam 
glacial till. Small rounded and angular sandstone and shale frag- 
ments are also mixed with the surface and subsoil but not in quanti- 
ties that. would hinder tillage operations. The surface soil in most 
areas is low in organic matter as a result of good surface drainage and 
# more rapid rate of organic-matter decay because of good aeration. 

Throughout its occurrence in the county this soil is uniform. Small 
areas of other closely associated soils were included as it was mapped. 
In places the soil has a lighter texture, better aeration, and fewer 
mottlings in the lower layers. Areas on the lower parts of slopes 
adjoining the Frenchtown and Venango silt loams are not so well 
drained as the normal Meadville areas and are grayer. 
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Use and management.—Meadville silt loam is as good as any upland 

soil in the county. About 85 percent is cleared and 65 percent of this 
is used for crops, principally mixed hay, corn, oats, and buckwheat. 
In normal seasons clover generally yields 114 to 11% tons an acre; corn 
35 to 40 bushels; oats,-25 to 35; and buckwheat, 18 to 22. Itisa good 
soil for potatoes, small fruit, and deep-rooted crops. Alfalfa can be 
grown successfully if the soil is well supplied with lime, fertilizer, and 
proper legume bacteria. Although it is not so well adapted to alfalfa 
as the deep well-drained soils of the terraces and flood plains, it is 
better than the other upland soils, except the Wayne. Pasture or 
timothy is not so good as on the Cambridge soils because of the slightly 
lower organic-matter content. 

Most of the soil is farmed in conjunction with surrounding soils, 
and, in general, treatment and management of the several soils are 
similar where planted tothesamecrop. This soil is readily tilled with 
-all types of farm machinery and can be cultivated easier than most 
of the Wooster soils. 


Meadville silt loam, sloping phase (Mss).—Areas of this phase 
occur in long and irregular-shaped bodies in association with the silt 
loam. The largest ones are in the central and eastern parts of the 
county developed over Wisconsin till. There is practically no differ- 
ence in profile characteristics, but the sloping phase has steeper slopes 
(7 to 15 percent). As a result it is more difficult to handle and is 
more susceptible to erosion than the silt loam. 

Variations include small areas where the surface is a loam and the 
compact layer is closer to the surface. A few bodies have sufficient 
stone and gravel to limit tillage operations. 

Use and management.—All the crops of the county are grown on 
Meadville silt loam, sloping phase, but the proportion in hay and 
grass is greater than on smoother areas. This is necessary if erosion 
is to be controlled satisfactorily, and such a proportion should be 
included in the scheme of soil management on all slopes that are 

reater than 7 percent. About one-third is in forest, and almost one- 
half is used’for crops. Yields are about equal to those obtained on the 
rolling phases of the Wooster soils but are 10 to 15 percent lower than 
on the normal phases. 


Meadville gravelly silt loam (Ma).—A higher content of gravel 
and flagstones on its surface and throughout the soil differentiate this 
soil from the silt loam. Although mostly of small size, the pebbles 
range to angular stones 10 or 12 inches in diameter and are generall 
sufficient to make cultivation difficult. This soil is confined to small 
scattered areas largely in the southeastern part of the county. The 
slope ranges up to 7 percent in gradient. hese gravelly and stony 
areas are not used so extensively for crops as the silt loam, and a large 
proportion is in pasture. Crop yields, however, are almost the same 
on both soils. 


Meadville stony silt loam, moderately steep phase (Mvm).— 
Areas of this phase occupy almost one-half of the steeper slopes of 
the county, or those that range from 15 to 30 percent. Most of the 
areas are irregular long strips along the steeper slopes of the stream 
valleys throughout the central and eastern parts. 
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Use and management.—Because of stoniness and steep slopes entail- 
ing difficulty of cultivation with machinery and susceptibility to ero- 
sion, at least 75 percent of Meadville stony silt loam, moderately steep 
phase, has been left in forest. Approximately 15 percent is used for 
pasture and 5 percent for crops. Yields are 25 to 30 percent lower 
than those obtained on the silt loam in normal seasons. 

Owing to its higher absorptive capacity, this soil will not erode 
so readily as those with the hardpan closer to the surface. As slopes 
are steep, however, sheet and gully erosion occur where the soil is 
exposed. Cleared land should be in pasture or hay unless terracing 
or strip cropping is practiced. 


Middlebury silt loam (Ms).—This imperfectly drained soil has 
developed on flood plains in small, narrow, and irregular-shaped 
areas along many of the small and large streams. The parent material 
is derived principally from acid gray sandstone and shale. In posi- 
tion and drainage, this is an intermediate soil between the well-drained 
Tioga and the poorly drained Holly soils. Slopes seldom exceed 
3 percent, and drainage is slow in the lower subsoil. Some sections 
of the bottoms are covered with a growth of willow, aspen, elm, hick- 
ory, maple, shrubs, and weeds. 

he dark grayish-brown surface soil is very friable smooth silt 
loam 6 to 8 inches deep. . The subsoil consists of yellowish-brown 
or light yellowish-brown fine crumb friable silt loam in the upper 
art and is underlain at 12 to 16 inches by mottled gray, yellow, and 
brown very fine crumb firm and mixed heavy and light material with 
a silt loam to siltyclay loam texture. The soil is strongly acid 
throughout and thus differs from the Lobdell soils that are neutral 
or mildly alkaline in the subsoil and substratum. 

Variations include gradations toward very fine sandy loam or silty 
clay loam in the surface layer. Color differences in the surface ma- 
terial are caused by the proportion of the quantity of organic matter 

- contained and drainage. Along the lower courses of streamways or 
valleys, the deposit of material is thicker than along the headwaters. 
Many areas are traversed by old stream channels through which the 
flow of water is slower. 

Use and management.—The shallow depth to the water table and 
the frequency of overflow limit the use of Middlebury silt loam. 
About 50 percent has been cleared and of this 20 percent is cultivated. 
It is generally farmed in conjunction with other soils on flood plains 
and is used largely for the production of clover, timothy, corn, and 
oats, to which it is well suited. Oats, however, have a tendency to 
lodge. Buckwheat and wheat produce only fair yields. Alsike clover 

ields better than red clover. This soil is not suitable for alfalfa 
cause it has poor drainage. It produces good pasture and all grasses 
will grow well if the soil is limed and fertilized. Acre yields of corn 
in normal years range from 30 to 38 bushels; oats, 20 to 25; buckwheat, 
15 to 18; and clover and timothy, 1 to 114 tons. Most vegetables ex- 
cept potatoes do well, but fruit growing is not suitable. This soil 
could be improved by open-ditch drainage or straightening and deep- 
enin the stream channels, especially those that are sluggish and 
allow. 
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Middlebury silt loam, high-bottom phase (MsH).—The largest 
areas of this phase are located along French Creek. is soil differs 
from the normal soil in that it occupies higher flood plain levels above 
ordinary floods, making it more suitable for cultivation with less 
risk of inundation. About two-thirds of the land is cleared and of 
this one-third is cultivated, largely to corn, hay, oats, and wheat. As 
more fertilizer is usually applied on this than on the lower bottom 
soils, yields are about 5 percent higher. 


Middlebury loam (Mz).—Although similar to the silt ]oam, this 
soil contains more sand in the surface and subsoil. It occupies the 
same kind of low position along streams where drainage is somewhat 
retarded. Fine sandy loam and silt loam inclusions are found in some 

laces, In higher or better drained locations, the surface soil is 

rowner and the subsoil is almost like the subsoil of the well-drained 
Tioga soils. In depressions the soil resembles the poorly drained Holly 
silt loam in character. It differs from Lobdell loam in that it is 
strong! acid throughout whereas the lower Lobdel! subsoil is neutral 
or mildly alkaline. 

Use and management—About. one-half of Middlebury loam is 
cleared. One-third of this is in pasture, and the rest is used principally 
for hay and corn. Yields, especially those of timothy and clover, are 
slightly lower than those obtained on the silt loam. This is an excel- 
lent pasture soil and is sufficiently well drained for white clover and 
Kentucky bluegrass. Lime and phosphate, however, are: needed for 
the best growth of pasture plants. 


Middlebury loam, high-bottom phase (Mrxn).—This phase differs 
from the loam principally in position. It occurs at higher levels along 
stream valleys and above ordinary floods and therefore is more suit- 
able for cultivation with less risk of inundation. A fine sandy loam 
surface is in places. 

Use and management.—About two-thirds of Middlebury loam, high- 
bottom phase, is cleared and of this one-third is cultivated, largely to 
corn, hay, oats, and wheat. On the average, yields are about 5 percent 
above those obtained on the loam because this soil is generally ferti- 
lized a little heavier than the lower bottom soils and there is practically 
no damage from flooding. 


Muck, shallow phase (Mw).—This muck consists of 1 to 214 feet 
of black soft spongy well-decomposed organic matter resting on plastic 
blue or grayish-blue heavy clay. The organic matter is mostly finely 
divided fibrous vegetable matter from sedges, wood, and grasses, This 
material contains a little fine mineral soil. Three-fourths of a mile 
southeast of Harmonsburg Station the black organic matter and peat 
are underlain by light-gray or almost white marl, which has Been 
used commercially for its lime value. The principal areas occur in 
Conneaut Marsh, and other small areas are in various valleys, occupy- 
ing depressions and narrow areas between the peat and higher land. 

se and management.—About 10 percent of muck, shallow phase, 
has been cleared and is used mostly for grazing. Vegetation, in cleared 
areas, consists of grass, huckleberry, and alder; the tree growth is 
largely of sumac, soft maple, birch, aspen, elm, and swamp oak. 
Artificially drained areas, which have heavy applications of phos- 
phorus and potash, produce better corn, potatoes, celery, and onions 
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than the better mineral soils. This land is not suited to small grains 
unless liberal applications of potash are applied; a rank growth of 
straw is generally produced and the grain lodges badly. 

Proper drainage is the first requisite in improving muck soils, and 
the water table should be lowered to a depth of 3 to 4 feet below the 
surface. For meadows, 2 feet to the water table may be enough. 
Most of this land will drain freely if the water has a chance to get 
away. Ordinarily the distance between tile lines or lateral ditches 
should be about 100 feet. 


Ottawa very fine sandy loam (Ov).—This well-drained soil occu- 
pies old glacial lake beds and terraces as a result of soil-forming 
agencies acting on stratified sandy materials laid down by water from 
the melting glaciers. The choppy and rolling to steep hanging-delta 
relief is characterized by indefinitely arranged narrow ridges, small 
knolls, hills, and knobs that surround small depressions. Slopes are 
10 to 20 percent but may reach 30 percent. Relief is about the same 
as for Massillon gravelly sandy loam, but since the subsoil is heavier. 
this is a better agricultural soil. Organic-matter content is low, and 
the soil is inclined to be a little droughty. Most of this soil occurs 
between Harmonsburg and Conneautville in small irregular areas, It 
is usually in association with the Painesville, Caneadea, and Canadice 
soils. Some deposits have been removed and replaced by recent stream 
action, and the material is rather variable. 

In cleared fields the 0- to 7-inch surface layer is yellowish-brown 
very fine sandy loam with some organic matter and small gravel. In 
places no gravel is encountered in the entire profile. From 7 to 16 
inches is yellow or yellowish-brown loose friable fine crumb very fine 
sandy loam. The lower subsoil horizon from 16 to 40 inches is soft, 
loose fine crumb very fine sandy loam. The parent material consists o 
yellowish-brown to gray laminated loamy very fine sand and fine sand, 
which is almost incoherent but slightly compact. The entire profile is 
acid to a depth of 10 feet or more and shows extensive leaching. 

In some exposures lack of uniformity is observed by color and tex- 
tural variations within short distances. Small areas of silt loam are 
included with the soil as mapped and mottling often occurs in the 
subsoil. 

Use and management.—About 75 percent of Ottawa very fine sandy 
loam is cleared and of this 40 percent is in crops, principally corn, 
clover, and timothy, and 35 percent is in pasture or abandoned. 
some of it is too steep for use of binders, it is not used much for oats, 
wheat, or buckwheat. Some areas with good air drainage and not 
situated in a frost pocket are suitable for fruit growing. 

Yields differ within the same field owing to local influences of soil 
character and type of management. Acre yields of corn generally 
range from 25 to 35 bushels; oats, 20 to 28 bushels; clover, 1 to 114 tons; 
and timothy, 114 tons. Alfalfa gives fair yields if inoculated and 
limed. About 2 tons of ground limestone should be applied before 
clover or alfalfa is sown if none has been used in the past 5 or 10 years. 
Better results are obtained when lime is applied frequently in small 
quantities. Most pasture is poorly managed—lime or fertilizer is 
inadequate and weeds have crowded out the best grasses. Owing to 
the sandy texture, it is less well adapted to grass than most of the 
heavier soils and a larger proportion should be in timber. 
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Painesville silt loam (Pm).—This well-drained soil has developed 
from lake-laid silt and clay that were once calcareous but have been 
leached free of carbonates to a depth of 2 to 3 feet as a result of soil- 
forming processes. Relief is gently undulating with slopes up to 7 
percent. This soil is nearer the streams than the closely associated 
Caneadea soils and has better drainage. It occurs most extensively 
in the valley extending from Conneautville to Conneaut Lake and is 
also closely associated with the poorly drained Canadice soil 
developed on similar parent material. 

The surface soil to about 8 inches is grayish-brown very friable silt 
loam low in organic matter. From 8 to about 14 inches is light yellow- 
ish-brown silt loam to silty clay loam underlain by yellowish-brown 
compact blocky silty clay loam that grades into olive-gray blocky 
calcareous silt and clay at about 30 inches. At lower depths the silt 
and clay are laminated. Small pebbles and angular sandstone frag- 
ments occur in a few places in the upper layers. 

Use and management.—Use and yields of Painesville silt loam are 
similar to those of Caneadea silt loam, but deep-rooted trees and crops, 
as fruit trees and alfalfa, do better on the well-drained Painesville 
than on the imperfectly drained Caneadea. 


Painesville silt loam, sloping phase (Pms).—Although similar to 
the silt loam, this phase occupies more sloping’areas that range from 
7 to 15 percent. It has developed along the lower slopes of the valley 
that extends from Conneaut Lake to Conneautville, where most of the 
lacustrine soils occur. Around the village of Conneautville it has a 
characteristic heavy dense blocky subsoil with a thin friable yellow 
surface layer. 

Use and management.—Painesville silt loam, sloping phase, is man- 
aged and used for the same crops as the silt loam, but yields are 8 to 
10 percent lower, A larger proportion has been left in forest and used 
for hay crops and pasture, to which it is better suited. Owing to the 
lack of gravel and low organic-matter content, the soil gullies readily 
and should be kept under a thick cover of grass, 


Papakating silty clay loam (Pc).—This nearly level soil of the 
flood plains occurs along all the larger and many of the smaller streams 
in close association with both the Tioga and Chagrin soils. It isa 
permanently wet soil and under water in many places for the greater 
part of the year. It has practically no value for crops, but where 
drained it may be used for pasture in midsummer. 

The 10- to 12-inch surface soil of dark grayish-brown waxy plastic 
silty clay loam is firm and shows considerable granulation. A transi- 
tional zone occurs between depths of 10 and 18 inches in which the 
material is mottled gray with splotches of brown silty clay with some 
dark organic matter. The subsoil is bluish-gray very firm plastic silty 
clay or clay. Both surface and subsoil have a medium to strongly 
acid reaction. 

Use and management.—Papakating silty clay loam supports a tree 
growth of water-loving plants—willow, pin oak, elm, beech, hemlock, 
maple, and swamp alder. Only about 20 percent has been cleared 
and is used for pasture. Most of the pasture consists of coarse weeds, 
some redtop, and timothy. Huckleberries, alders, reeds, cattails, and 
haw apples overtop some of the better grasses. 
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Drainage would be difficult because of the low-lying position of 
the soil. The water table, however, could be lowered by deepening or 
straightening the main drainage channels through many of the areas, 
thus lengthening the growing season for plants on the soil by quicker 
removal of surface water. Most of the soil is best suited to hemlock 
forest and wildlife unless better drainage can be developed. 


Peat (P).—The largest areas of Peat are between Crooked Creek 
and the upper part of Pymatuning Reservoir and in Conneaut Marsh 
between Conneaut Lake and French Creek. It also occurs in other 
large swamps that were created by glaciation. Relief is level, and 
the areas are almost entirely covered with a growth of trees consisting 
of willow, birch, hemlock, swamp maple, and aspen. Stagnant swamp 
water usually stands close to the surface. 

This organic material consists of dark-brown to black soft fibrous 
very porous swamp vegetation that is partly decomposed and prac- 
tically devoid of mineral soil particles. Most of it has been derived 
from reeds, sedges, cattails, and woody material. It is 10 to 12 feet 
deep and is underlain by bluish-gray heavy clay beds. The reaction 
is mildly acid, although at the head of Cussewago Creek it is about 
neutral. A few areas of muck that are blacker and more decomposed 
are included. 

Use and management.—Less than 1 percent of Peat has been cleared 
and is being used for the production of vegetables and potatoes, Some 
is dried and sold commercially. When artificial drainage dries peat 
out, it is subject to disastrous fires. Such waste can be avoided by 
leaving the land in its natural state, developing it as better forest 
land, using it as refuges for wildlife, and impounding water rather 
than draining it away. 


Rittman silt loam (Rs).—This moderately well-drained soil occurs 
principally in the southwestern part of the county. It has developed 
on slightly calcareous olive-gray deep Wisconsin till that is weathered 
to yellowish brown and leached free from carbonates to a depth of 7 
to 8 feet. This till is derived principally from acid gray sandstone 
and shale and contains a little calcareous shale and limestone. It 
contains less sandstone fragments than the till from which the Cam- 
bridge soils have developed. Bedrock commonly is at 10 to 12 feet or 
more. Surface relief is undulating to gently sloping with a slope 
gradient up to 7 percent. Areas are in close association with the 

ayne and Wadsworth soils and represent an intermediate drainage 
condition between them. 

The 7-inch plowed layer is grayish-brown friable silt loam. Be- 
tween depths of 7 and 18 inches is yellowish-brown friable weakly 
nuciform heavy silt loam. The lower subsoil from 18 to about 30 
inches is dark yellowish-brown firm silty clay loam that is strongly 
mottled with gray and brown and has a compact blocky structure. 
It is firm in place. Below about 30 inches is mottled yellowish-brown 
silt loam or silty clay loam ground morainic till that is coarse, platy. 
and very firm in place. The soil is very strongly acid to a depth o 
about 30 inches and strongly or medium acid to the calcareous un- 
leached till that is reached at a depth of 6 to 8 feet. 

Use and management.—Of the 85 percent of Rittman silt loam that 
is cleared, 65 to 70 percent is cultivated, about 15 percent used for pas- 
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ture, and less than 5 percent is idle. Yields are comparable to those 
on Cambridge silt loam. In normal years corn yields 30 to 40 bushels; 
oats, 25 to 30; wheat, 15 to 20; buckwheat, 15 to 22; potatoes 100 to 
150; and clover and timothy, 1 to 1144 tons. Yields vary, depending 
on the quantity of fertilizer used. 

Dairying is the important industry of the farms located on this 
soil. The soil is suited to general farm crops, and yields are nearly 
average for the county as a whole, with the exception of potatoes 
which yield slightly less. Owing to lack of drainage, it is not so 
good for potatoes as the Meadville or Wayne silt loams, although 
yields of 300 bushels an acre are occasionally obtained. Timothy, 
clover, wheat, oats, buckwheat, and pasture do well and are easily 
handled since the surface relief is smooth and adaptable to all types 
of farm machinery. 


Rittman silt loam, sloping phase (Rss).—This phase is closely 
associated with the silt loam and has the same general profile charac- 
teristics. More of the surface layer has been removed through erosion 
in cultivated areas. The underlying till is not so deep, although it is 
more than 3 feet throughout the areas mapped and 30 to 40 feet deep 
in some places. The slopes, which range from 7 to 15 percent in 
gradient, are fairly smooth with only slight ripples. 

Use and management.—Of the 60 percent of Rittman silt loam, 
sloping phase, that is cleared, 35 to 40 percent is cultivated, 15 percent 
is in pasture, and 5 percent is idle. Crop yields are about 10 to 15 
percent below those obtained on the silt loam. Corn averages 25 to 
35 bushels an acre; oats, 20 to 30; buckwheat, 15 to 18; and clover 
and timothy, 1 to 114 tons in seasons of normal rainfall. 


Shelmadine silt loam (Ss).—This poorly drained soil has devel- 
oped on Illinoian till derived principally from acid gray sandstone 
and shale. It occupies nearly level to slightly depressed areas in the 
uplands in the southeastern part of the county, southeast of Thompson 
Creek and east of the East Branch of Sugar Creek. The slope seldom 
exceeds 2 or 8 percent. The soil is closely associated with the well- 
drained Hanover, the moderately well-drained Titusville, the imper- 
fectly drained Gresham, and the very poorly drained Chippewa soils 
that are developed on similar parent material. These soils differ from 
the Frenchtown soil principally in that they have developed on Wis- 
consin till. 

The 6- to 10-inch surface is dark grayish-brown friable heavy silt 
loam underlain by gray, with an intermingling of brown and yellow, 
plastic to slightly compact silty clay loam. The substratum is yellow- 
ish-brown till strongly mottled with gray and brown. The surface 
and subsoil are very strongly acid. 

Use and management.—About one-half of Shelmadine silt loam is 
cleared and used for crops and pasture. The crop yields and adapta- 
tions are practically the same as those on Frenchtown silt loam. ) 
soil differs principally in the greater depth of leaching and weather- 
ing, which accounts for the slightly higher degree of acidity. Slow 
drainage limits the use of the soil for crops. The large quantity of 
organic matter in the upper 10 inches, however, improves the physival 
condition considerably. 
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Drainage is the first factor to be considered in soil improvement. 
Open ditches supplemented by a few tile drains would increase the 
range of crops that could be grown, in addition to raising the yields 
of crops that have been grown without artificial drainage. If an 
adequate outlet can be found for excess water, the problem of subsoil 
drainage is easier than on the Venango and Mahoning soils, in which 
the compactness and heaviness of the subsoil limit water movement to 
the extent that tiles may not be very effective. 


Tioga silt loam (Ts).—This well-drained soil occurs on recent allu- 
vium, principally of acid gray sandstone and shale origin, that has 
washed from the uplands onto present flood plains or first bottoms. It 
is along most of the streams and in all sections of the county except 
the northwestern. It occurs most extensively in narrow and irregular- 
shaped bodies along French and Muddy Creeks in close association 
with the imperfectly drained Middlebury and the poorly drained 
Holly soils developed on similar parent material. Some areas are 
subject. to ordinary stream overflow, and all may be inundated for 
short periods by high flood stages of.the streams, which continue 
deposition of material. Relief is smooth to undulating with a down- 
stream gradient that seldom exceeds 2 percent. 

The surface 8 to 10 inches is brown or yellowish-brown to yellow 
very fine crumb silt loam. To a depth of about 3 feet is yellowish- 
brown friable very fine crumb silt loam. Below this it becomes more 
sandy and contains some gray and rust-brown stains in many places. 
The deeper material consists of stratified silt and fine sand. Along 
the upper parts of streams and along small streams the sediment 
deposits are comparatively thin; whereas, in the wider valleys, the 
soil material is 5 to 15 feet or more thick. The surface and subsoil 
are both strongly acid, and in this respect the Tioga soils differ from 
the Chagrin, which are neutral or mildly alkaline in the subsoil and 
substratum. 

Organic matter imparts a dark grayish-brown color to the upper 8 
to 10 inches, especially along French Creek. Natural productivity 
is high, as the soil is among the most fertile of the bottom soils and 
more fertile than any of the terrace or upland soils. The water-hold- 
ing capacity and drought resistance are good, and runoff is adequate. 
Frequent or occasional overflows reduce the value and limit the crops. 
Small, narrow, erratic strips of lighter textured soil of loam and fine 
sandy loam are included where the soil is mapped along French 

reek. 


Use and management.—About one-half of Tioga silt loam is culti- 
vated, and one-third is used for pasture. The rest consists of wood- 
land that supports chiefly elm, maple, oak, hickory. beech, and willow. 
Pastures are largely Kentucky. bluegrass, timothy, Canada bluegrass, 
poverty oatgrass, and redtop. Less fertilizer is required than on soils 
of the uplands, but most of the areas will respond to applications of 
lime, available phosphates, and potash. For truck crops, to which it 
is well suited, the use of nitrogen will prove profitable. 

Corn, timothy, clover, wheat, and pasture are the most important 
crops grown and the ones to which this soil is best suited. In addi- 
tion, oats, buckwheat, alfalfa, potatoes, vegetables, and small fruits are 
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produced. Along many of the creeks, especially Oil Creek, alfalfa 
cannot withstand the deep and frequent floodwater inundations with- 
out serious damage. Oats and buckwheat often lodge because of the 
moisture and fertility conditions. These quick-growing crops will 
use a large supply of nitrogen in a short time, especially where the 
moisture supply is adequate. Potatoes do not grow so well on this 
soil or on any of the soils on flood plains as on the Chenango or Wooster 
soils. Wheat generally yields 15 to 25 bushels an acre in favorable 
seasons. Depending on the type of fertilization, corn averages 40 
to 50 bushels an acre; oats, 20 to 30; buckwheat, 18 to 22; potatoes, 
100 to 200; red clover, 114 to 2 tons; and alsike and timothy, 114 to 
134 tons. 


Tioga silt loam, high-bottom phase (Tsu).—Although similar to 
the silt loam, this phase lies a little higher above the stream beds 
and is seldom overflowed. It is, however, comparatively recent allu- 
vium, and soil leaching has not advanced much. Areas are narrow 
and irregular along the principal streams of the county, chiefly along 
French Creek, north of Meadville, and near Cambridge Springs. 
Surface and internal drainage are adequate and the water-holding 
capacity isexcellent. Thesurface relief is smooth with a few pot holes 
and old stream channels that have not been entirely filled in with 
stream deposits. 

The 8- to 10-inch surface is brown to dark grayish brown very fri- 
able silt loam underlain by yellowish-brown friable heavy silt loam 
to silty clay loam. The substratum is deep silty alluvium. The soil 
contains a moderate quantity of organic matter and nitrogen. 

Use and management—Tioga silt loam, high-bottom phase, is 
farmed similarly to the silt loam, but a larger proportion is in alfalfa, 
which gives higher average yields because of the better drainage posi- 
tion of this phase. Pasture on both soils is about equal. About 85 
percent of this soil is cleared and two-thirds of it is cultivated. The 
rest supports excellent timber growth that grows rapidly because of 
an abundant supply of water. 


Tioga loam (TL).—Like the other bottom soils, this one has been 
formed recently. The material washed from uplands and terraces. 
Practically none of it is protected from overflow. Runoff, however, is 
rapid and floodwaters recede sooner than on the less well-drained bot- 
tom soils. The soil occurs in close association with the imperfectly 
drained Middlebury and the poorly drained Holly soils developed on 
similar material, along the same streams, and with the same charac- 
teristics as Tioga silt loam. The parent material was derived prin- 
cipally from acid gray sandstone and shale. Much of the soil occu- 
pies the well-drained flood plains along Oil Creek. Surface relief is 
generally smooth or slightly ridgy in places, sloping gently toward 
the stream or away toward poorer drained bottoms and downstream. 
The slope is less than 3 percent. 

The surface and subsoil are slightly more porous and have a higher 
proportion of sand than the silt loam. The soil differs from Chagrin 
Joam in being strongly acid throughout rather than having a neutral 
or mildly alkaline subsoil and substratum. The upper part is com- 
paratively free of stone or gravel, although it is underlain by stones 
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and gravel at 3 feet or below along some of the smaller creeks where 
the deposition is not so thick. 

Areas included are well-drained fine sandy loams, the largest of 
which occurs 1 to 8 miles south of Cochranton. Narrow strips of 
fine sandy loam and loamy fine sand are common along stream banks. 

Use and management.—The organic-matter content of Tioga loam 
is good, especially near Saegerstown and south of Meadville. Dairy 
farming, with the production of hay, corn, wheat, oats, and vegetables, 
predominates. Yields are about 5 percent below those obtained on 
the silt loam. Hay and pasture do better than on any upland or 
terrace soil, although the yields of small grain are generally lower 
than those produced on the Chenango, Meallville, or Cambridge soils. 


Tioga loam, high-bottom phase (Ti»).—Since this phase differs 
from the loam in occupying higher bottoms or low benches, the damage 
from flooding is prevented or lessened and thereby the agricultural 
value of the land is increased. Small elongated areas are mapped along 
French and Woodcock Creeks and a few of their tributaries. 

Use and management.—Tioga loam, high-bottom phase, is good for 
all the important crops commonly grown, as corn, timothy, clover, 
alfalfa, wheat, oats, and buckwheat. The greatest proportion is in 
alfalfa and fruit trees, Yields are slightly higher than those obtained 
on the loam but not so high as those obtained on the silt loam. Wheat 
and hay are slightly better suited to the heavier textured soils. Re- 
action is strongly acid throughout the soil profile, and lime is needed 
for most. crops, especially legumes. Applications of lime and fertili- 
zer are essential for good stands. 


Titusville silt loam (Tr)—This moderately well-drained soil has 
developed on Illinoian till derived principally from acid gray sand- 
stone and shale with a little limestone. It is similar to Cambridge 
silt loam, but since it is on the older Illinoian till, the parent material 
is weathered to a greater depth and the surface and subsoil are slightly 
more acid, becoming extremely to very strongly acid within the upper 
4 feet. Below this depth the degree of acidity lessens and the reaction 
may be medium acid in the unweathered till or bedrock. This soil 
is closely associated with the well-drained Hanover, the imperfectly 
drained Gresham, and the poorly drained Shelmadine soils that are 
developed on similar parent material. All of this soil occurs in the 
southeastern part of the county near Titusville and occupies smooth 
ridges and slopes of less than 7 percent gradient. 

The 6- or 8-inch surface soil is grayish-brown friable silt loam under- 
lain by a 6- to 10-inch layer of yellowish-brown friable very fine crumb 
heavy silt loam. At 12 to 18 inches the very hard platy almost im- 
pervious subsoil of mottled yellow, gray, and brown silty clay loam is 
encountered. Small angular sandstone and shale fragments are 
common. 

Use and management.—About 80 percent of Titusville silt loam is 
cleared and used for all the crops grown in the county in almost the 
same proportion as the other soils with a hardpan. Owing to the 
moderate supply of organic matter, impermeability of the lower sub- 
soil, and ease of cultivation, this soil is best suited to corn, oats, clover, 
timothy, buckwheat, and pasture grasses. As on Cambridge silt loam, | 
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the shallow depth to the compact layer, or hardpan, restricts water 
movement, aeration, and root development. falfa, apples, and 
potatoes, as well as general farm crops, cannot tolerate these restric- 
tions. Timothy and pasture grasses thrive as well or better than they . 
do on most of the better drained land. 

All types of farm machinery can be readily used, except on a few 
small very stony areas near the base of slopes, east of Titusville, where 
cultivation is impractical. No practical or effective methods are 
known that will materially reduce the ill effects of the hardpan, Sub- 
soiling, as well as dynamiting, offers only temporary relief. 


Titusville silt loam, sloping phase (Trs).—Scattered areas of this 
soil occupy smooth slopes of 7- to 15-percent gradient in the south- 
eastern part of the county. Aside from the slope this phase is similar 
to the silt loam. About 50 percent has been cleared and is used in 
almost equal proportion for pasture and crops. Yields of all crops 

own are 5 to 10 percent below those obtained on the silt loam or on 

ambridge silt loam. 


Trumbull silty clay loam (Tc).—This poorly drained soil has de- 
veloped on calcareous Wisconsin till derived from acid gray sandstone 
and shale with considerable limestone. It occurs in close association 
with the moderately well-drained Ellsworth, the imperfectly drained 
Mahoning, and the very poorly drained Marengo soils developed on 
similar parent material. It is principally in the northwestern part 
of the county. Small bodies are mapped northeast of Meadville in 
Eastmead and Woodcock Townships. The relief is level to almost 
flat, with slopes of less than 2 percent. In its natural state the lower 
part of the soil is moist most of the year. The land warms slowly 
in spring because of excessive water in or on the soil. 

The 6- to 8-inch surface layer is mottled brown and dark-gray silt 
loam, which readily clods if tilled when wet. This is underlain by a 
strongly acid light-gray or almost white layer of friable highly 
leached silt loam. This layer averages about 6 inches thick and 1s 
underlain by mottled gray, Rellow, and brown compact silty clay to 
a depth of 3 feet or more. The soil differs from the Mahoning soil in 
having a light-gray leached layer below the surface layer. The soil is 
developed from similar glacial till, which is calcareous below 8 feet. 

Areas of this soil associated with the Frenchtown and Cambridge 
soils northeast of Meadville are not so heavy as those in the northwest- 
ern part of the county, and the subsoil is acid to 21% to 8 feet. 

Use and management.—About 60 percent of Trumbull silty clay loam 
has been cleared, but the acreage cultivated is small. Corn, oats, buck- 
wheat, redtop, and timothy and clover are the principal crops, and the 
average yields are about 5 to 10 percent lower than those on the M’ahon- 
ing and Frenchtown soils because of slower runoff after rains. The 
soil is fair grassland and is suitable for permanent pasture, but arti- 
ficial drainage is essential before many crops or good pastures can be 
grown successfully. 


Venango silt loam (Vs).—This imperfectly drained soil is inter- 
mediate in drainage between the Cambridge and Frenchtown soils. 
Seepage water from higher lying soils is partly responsible for the wet 
condition much of the year. The soil covers a large part of the central 
and south-central parts of the county and occupies smooth surfaces 
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with 2- to 7-percent slopes. It has developed on slightly calcareous 
olive-gray Wisconsin till that is weathered to yellowish brown and 
leached free from carbonates to a depth of 7 or 8 feet. The till is de- 
rived principally from acid gray sandstone and shale and contains a 
little limestone. In a few places, however, it contains much calcareous 
material. Areas of this soil near or at the Wisconsin terminal moraine 
are leached free of carbonates to great depths. 

This soil occurs in close association with the Meadville, Cambridge, 
and Frenchtown soils. It differs from the moderately well-drained 
Cambridge in that the hardpan and mottling is closer to the surface, 
and from the poorly drained Frenchtown in the browner surface soil, 
the lower organic-matter content, and the greater compaction in sub- 
soil. The Venango soils are similar in drainage, color, and Parent 
material to the Wadsworth but differ in that they have a hard platy 
subsoil and substratum. The Wadsworth soil is friable rather than 
hard in the lower subsoil and has a blocky or nuciform structure. As 
with the Cambridge and Rittman soils, there is a gradual change in 
characteristics from the eastern part of the county where the Venango 
soils are common to the southwestern part where the Wadsworth 
occurs. The boundary between these areas is arbitrary. 

The surface soil to a depth of 6 inches consists of gray to grayish- 
brown friable silt loam that is light gray when dry. The upper sub- 
soil is mottled yellow, gray, and brown heavy silt loam to silty clay 
loam to a depth of 12 to 14 inches. Underlying this to a depth of 30 
inches is mottled gray, yellow, and brown compact plat silty cla 
loam, This material, locally known asa hardpan, isso ara that a pic 
is necessary to break it loose. It retards the movement of water and 
is almost impervious to root penetration. Below a depth of 30 inches 
is compact platy yellowish-brown with gray splotches slightly 
weathered glacial till. Below about 4 feet the till is less compact, The 
soil is very strongly acid above 30 inches, and the underlying parent 
material generally ranges from strongly acid to neutral. Gravel and 
angular fragments of Shale and sandstone are scattered on the surface 
and throughout the subsoil in varying quantities but rarely in sufficient 
number or size to interfere materially with cultivation. 

Small wet seepy strips and dark-colored spots of the Chippewa soil 
are included with this soil, especially on the lower slopes. Other in- 
clusions are small areas of the Cambridge and Frenchtown soils and 
soils with heavy blocky silty clay subsoil derived largely from the 
underlying shale. 

Use and management.—Extensive areas of Venango silt loam are 
abandoned. About 65 percent has been cleared. Of this 40 percent 
is used for crop production and a fairly large area is pastured. Tim- 
othy and clover are the principal crops, with an average proportion 
used for corn, oats, and nckwheat ( pl. 1,B and C). Fast-growing 
crops as oats and buckwheat are well adapted, but corn growth is 

oor. Timothy and alsike clover produce fair yields, but red clover 

reezes out badly. Alfalfa is never successful. Oats and buckwheat 
do not lodge as they do on the Frenchtown and other soils that are 
higher in organic matter. Yields of all crops, however, are slightly 
less than on the Cambridge soils. Owing to a lower content of humus 
in the surface soil and a more acid condition throughout, the yields 
are also lower for most crops than on the Mahoning soil. 
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Natural productivity is low because the roots of most plants cannot 
develop normally. Fair surface drainage and runoff indicate adapt- 
ability to grasses or shallow-rooted grains, which do fairly wel] under 
poor subsoil drainage conditions. The water-holding capacity is 
small, as the soil water penetrates the hardpan slowly and more runoff 
occurs than on the better drained soils. ‘Dro ht resistance is also 
low, since roots can penetrate only to shallow depths and the soil is 
slow to warm up after wet cold spells. 

Tile drainage is seldom practical] because it is economically un- 
profitable and does not remedy the hardpan condition. Subsoiling, 
although not always profitable, is probably the most effective method . 
and is used by some farmers to break the compact layers. A larger 

roportion of the soil should be used for hay and pasture, to which 
it is best suited. Kentucky bluegrass and white clover stands can be 
obtained by addition of lime and phosphate, except on the most seepy 
spots. 


Venango silt loam, moderately steep phase (Vsm).—The largest 
areas of this phase are mapped about 3 miles south of Meadville and 
2 miles southeast of Riceville. The soil differs from the silt loam 
in topographic position, occupying slopes of 15 to 30 percent. Since 
these steep slopes make cultivation difficult, most of the land has never 
been cleared. A small part is used for pasture, to which it is best 
suited because grasses are shallow-rooted and help to hold the surface 
soil in place. Tree growth is slow and stunted since the roots pen- 
etrate only the surface 12 to 18 inches. 


Venango silt loam, sloping phase (Vss).—This soil is in the central 
and eastern parts of the county, one of the largest areas being located 
2 or 8 miles north of Centerville. It differs from the silt loam only 
in that it occurs on steeper slopes (7 to 15 percent). The slopes are 
smooth, but still the soil contains wet spots throughout most of the 
year, especially where it receives seepage water from higher lying 
areas, with other Venango soils, agricultural value is low. The 
soil is easily eroded, as the ees Igyers are quickly saturated and 
runoff becomes rapid on cleared areas. 

Use and management.—Approximately 60 percent of Venango silt 
loam, sloping phase, has been cleared and 35 percent of it is cultivated ; 
the rest of the cleared area is used for pasture or abandoned. Yields 
are about 10 percent lower than those obtained on the smoother 
Venango soil. The same crops are grown as on the silt loam, but 
less acreage is in cultivated crops and a larger percentage is in hay 
and pasture, to which it is better suited. ay and pasture are also 
effective in controlling erosion. 


Venango gravelly silt loam (Vc).—This soil occurs in small areas 
on 2- to 7-percent slopes. It is similar to the silt loam, but the surface 
and subsoil have more gravel and stones, a few of which range up 
to 10 or 12 inches in diameter. These fragments of sandstone and 
shale are large enough to interfere considerably with cultivation. In 
a few places, as at the base of some of the slopes in the southern 
part of the county along Sugar Creek and its tributaries, the stones 
are so large and numerous as to lower the pasture value nearly 50 per- 
cent. About 50 percent has been eaved and of this 35 percent is 
cultivated, largely to hay crops and corn. Yields are 5 to 10 percent 
below those obtained on the silt loam. 
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Wadsworth silt loam (Wa).—This imperfectly drained soil is in- 
termediate in drainage between the Rittman and Frenchtown soils. 
It has developed on slightly calcareous olive-gray Wisconsin till that is 
weathered to yellowish brown and leached free from carbonates to 
a depth of 7 or 8 feet. The till is derived principally from acid 
gray sandstone and shale and contains a little limestone. This soil 
occurs principally in the southwestern part of the county and occupies 
smooth surfaces with slopes of 2 to 7 percent. Seepage water from 
higher lying soils is partly responsible for the wet condition a large 
part of the year. 

This soil occurs in close association with the Wayne, Rittman, and 
Frenchtown soils. It differs from the moderately well-drained Ritt- 
man in that it is mottled closer to the surface, and from the poorly 
drained Frenchtown in the browner surface soil, the lower organic- 
matter content, and more compact subsoil. It is similar to Venango 
silt loam in drainage and color, but the parent material is heavier 
textured and contains a higher proportion of shale and the subsoil is 
more friable throughout. As with the Cambridge and Rittman soil 
there is a gradual change in characteristics from the eastern part o 
the county where the Venango soils are common to the southwestern 
part where the Wadsworth occur. The boundary between these two 
areas is arbitrary, and in the immediate areas where the two soils are 
adjacent there may be soils that have intermediate characteristics. 

The surface soil, to a depth of 6 inches, consists of gray to grayish- 
brown friable silt loam that is light gray when dry. The upper subsoil 
is mottled yellowish-brown, gray, and brown heavy silt loam to silty 
clay loam to a depth of 12 to 14 inches. The layer below extends to a 
depth of about 30 inches and is silty clay loam to silty clay strongly 
mottled with gray, yellow, and brown. Itis very firm in place and has 
a blocky to nuciform structure, thus differing from the corresponding 
horizon in Venango silt loam that is hard and platy. Below 30 inches 
is firm yellowish-brown glacial till with a coarse platy or nuciform 
structure. The soil is very strongly acid above 30 inches, and the 
underlying parent material generally ranges from strongly acid to 
neutral. Gravel and angular fragments of shale and sandstone are 
scattered on the surface and throughout the subsoil in varying quanti- 
ties but rarely in sufficient number or size to interfere materially with 
cultivation. 

Small wet seepy strips occupied by the Chippewa soil are included 
in the mapping, as well as a few small areas of Rittman and French- 
town soils. In some places the material in the lower subsoil is com- 
pact and tight, but it is not so hard as the corresponding horizon in 
the Venango soils. 

Use and management.—The natural productivity of Wadsworth silt 
loam is low, since the roots of most plants cannot develop normally 
because of the high-water table that occurs during the wetter parts 
ofthe year. The water-holding capacity is high, as the soil water pene- 
trates the heavy subsoil slowly. Considerable runoff occurs when 
rainfall is heavy. Of the 65 percent that has been cleared, 40 percent 
is used for crop production. As with the Venango soils, extensive 
areas have been abandoned. 

Timothy and clover are the principal crops, with a small proportion 
used for corn, oats, and buckwheat. Fast-growing crops as oats and 
buckwheat are well adapted, and timothy and alsike clover produce 
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fair yields. Red clover freezes out badly, and alfalfa is never suc- 
cessful. Oats and buckwheat do not lodge as they do on the French- 
town soil and the other soils that are higher in organic matter. Yields 
of all crops, however, are slightly less than on the Cambridge, Rittman, 
and Meadville soils. Owing toa lower content of humus in the surface 
soil and a more acid condition throughout, yields are also lower for 
most crops than on the Mahoning soil. 

A larger proportion of this soil should be used for hay and pasture, 
to which it is best suited. Kentucky bluegrass and white clover stands 
can be obtained by addition of lime and phosphate, except on the most 
seepy areas or wet spots. 


Wayland silt loam (Wy).—This poorly drained soil has developed 
on flood plains on flat relief. Slopes seldom exceed 3 percent in 
gradient. The parent material is derived from acid gray sandstone 
and shale with some limestone. Areas occur principally in the north- 
western part of the county in close association with the well-drained 
Chagrin and the imperfectly drained Lobdell soils developed on sim- 
ilar parent material. 

The surface 6 to 8 inches is gray mottled with dark-brown and 
yellowish-brown very fine crumb heavy silt loam. The subsoil is gray 
with splotches of brown and yellow silty loam or silty clay that is plas- 
tic when wet and friable when moist. It is practically free of roots 
and organic matter. The lower part of the layer is wet most of the 
year, as the water table is generally within 2 or 3 feet of the ground 
surface. The subsoil and substratum are neutral to mildly alkaline 
and thus differ from the strongly acid Holly silt loam. 

Variations in the soil material include gradations toward very fine 
sandy loam and silty. clay in the surface layer, and the color of the 
upper layers differs in proportion to the quantity of organic matter 
and according to drainage. 


Use and management.—Wayland silt loam is used to about the same 
extent as Holly silt loam. About 30 percent is cleared and used almost 
entirely for pasture. White clover and Kentucky bluegrass will not 
thrive well owing to the wet condition of the soil most of the year. 
Grasses that can withstand wet conditions, such as Canada bluegrass, 
redtop, and poverty oatgrass, and many weeds, such as goldenrod, 
devils-paintbrush, yarrow, and rush, cover most of the areas. About 
2 or 3 percent of this soil produces poor yields of corn, timothy, and 
clover. Acre yields of corn average 20 to 30 bushels, and hay % to 1 
ton. Pasture growth is as good as on some of the better drained soils 
of the uplands and, because of the neutral reaction in the lower part, 
is somewhat more suitable for clovers than is Holly silt loam. ater- 
loving trees do well, although roots rarely go p Re than 8 or 10 
inches. Natural vegetation consists of a tree growth of willow, elm, 
maple, and alder shrubs in virgin areas. 

rtificial drainage is the first requisite in improving this soil. an 
open ditches would drain the surplus water off after heavy rains an 
relieve areas sooner after overflow. 


Wayland silt loam, high-bottom phase (Wrm).—This soil occurs 
along a few of the larger streams in association with the silt loam, 
from which it differs essentially in position. It occupies higher levels 
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above stream beds. Most of the areas are overflowed only durin 
exceptionally high floods. A few areas are above overflow, althoug 
they may receive some water from adjoining slopes. Both surface and 
subsoil drainage are poor. 

Use and management.—Approximately 40 percent of Wayland silt 
loam, high-bottom phase, is cleared, of which only about 5 percent is 
used mainly for corn, timothy, and alsike clover. Oats, wheat, and 
buckwheat general! lodge when grown. Yields are about 5 percent 
higher than those obtained on the silt loam. The soil is best adapted 
to hemlock forest or pasture. 


Wayne silt loam (Ws).—This well-drained soil has developed on 
Wisconsin till derived principally from acid gray sandstone and shale 
with a small quantity of limestone. Most of it occupies tops of hills 
or knolls in the uplands where the surface is comparatively smooth 
with slopes up to 7 percent. Other areas, however, are morainic and 
hummocky and not so well suited to cultivation. Agriculturally, it is 
one of the best soils of the uplands in the county. Some of the largest 
areas occur about 314 miles north and northwest and 114 miles south- 
east of Blooming Valley, 1 and 214 miles east of the town of Atlantic, 
and in the vicinity of Westford. The soil is associated closely with the 
moderately well drained Rittman and the imperfectly drained Wads- 
worth soils developed from similar parent material. It differs from 
the Wooster soils in that the parent material is somewhat heavier tex- 
tured, and as a result the soil is heavier throughout. 

The 8-inch surface soil is grayish-brown to yellowish-brown friable 
silt loam. The subsoil layer to a depth of about 30 inches is yellow- 
ish-brown gritty friable silt loam to silty clay loam with some stone 
and gravel. The substratum consists of sandy loam to silt loam, which 
is slightly compact yet friable, and contains much gravel and stone, 
mostly sandstone. The underlying bedrock of sandstone and shale 
is at depths of only 4 to 6 feet on the tops of knolls. The lower soil 
seems to have developed largely from the residue of underlying mate- 
rial, while the upper layers developed from glacial till and contain 
more silt than the substratum. The soil as a whole, however, has but 
little better water-holding capacity than Wooster loam. About 30 
percent of the gravel is water-rounded, and 70 percent is angular frag- 
ments of shale and sandstone, generally less than 6 inches in diameter. 
These fragments seldom interfere with tillage operations. The entire 
soil and substratum are strongly acid throughout. 

Included are small areas of Meadville silt loam and Wooster loam, 
both of which have similar crop adaptations. 

Use and management.—Owing to its smooth relief and friable con- 
sistence, Wayne silt loam is used extensively for crops: About 90 
percent of the total] area is cleared, 70 percent of which is under culti- 
vation. The rest is largely in pasture. Pasture, field crops, fruit, and 
potatoes are the important uses of this soil. It is excellent for potatoes 
and one of the best for fruit trees in the county, especially apples. Its 
position assures it of good air drainage, and the friable nature of the 
subsoil allows the penetration of roots and water to adequate depths. 
It is adapted to all deep-rooted crops, including alfalfa, if inoculation, 
fertilizer, and lime requirements are met. Its consistence is more 
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nearly ideal for many crops, especially potatoes, than that of many 
other soils, but the uneven surface somewhat lowers the retention of 
water and ease of tillage. 

In normal years acre yields of corn generally range from 80 to 40 
bushels; oats, 20 to 35; potatoes, 125 to 250, depending on fertilization ; 
buckwheat, 18 to 25; mixed hay, 1 to 24% tons; and timothy, 1 ton. If 
it is desired to grow alfalfa, it may be well to hold certain areas for 
potatoes and lime other areas as needed for clover and alfalfa. 


Wayne silt loam, sloping phase (Wss).—This deep soil occurs 
mostly along the stream slopes in the southwestern part of the county 
and has a gradient of 7 to 15 percent. Like the silt loam, this soil has 
developed from material deposited as terminal-like moraines. Most 
of it has a decidedly hummocky or kame and kettle relief, which in 
many places accounts for the steepness of slope. In other places, as 
on slopes along streams, the surface is mildly hummocky or with a 
slope toward the stream. Structure and texture of the surface soil 
and subsoil do not differ appreciably from that of the silt loam. 

Use and management:—OF the 60 percent of Wayne silt loam, slop- 
ing phase, that has been cleared, one-third is used for crops; the rest, 1s 
in pasture or idle. Corn, timothy, clover, and oats are the principal 
crops grown. Most of the land is too stony and rough for intensive 

roduction of potatoes. Pasture is not so good as on some of the 
heavier textured less well-drained soils because this soil is not so reten- 
tive of moisture. The soil could be used for apple production where 
good air drainage will prevent frosts. Yields of all crops are about the 
same as those on the silt loam. 


Wayne silt loam, steep phase (Wsr).—Practically all of this soil 
is in forest and is important only for timber production. It occurs 
where the morainic glacial material was banked against steep hillsides, 
and the surface contours conform in some degree to the underlying 
rock. Slopes range from 30 percent upward in gradient. Except for 
slope, this soil is similar to the silt loam. The deeper soil material and 
its occurrence on the lower slopes where some water from higher lying 
areas can be received make it superior to the steeper and more shallow 
Lordstown soils. 


Wayne gravelly silt loam, moderately steep phase (Wrm).—Al]- 
though essentially the same as Wayne silt loam, this soil occupies the 
steeper slopes of 15- to 30-percent gradient. The proportion of small 
sandstone and shale fragments is larger, and, regardless of slope, 
tillage operations are difficult. The-soil occurs principally in small 
areas on the steeper slopes in the southwestern part of the county. 
About 15 percent has been cleared and is used largely for pasture. 


Wooster gravelly loam (Wa).—One of the important agricultural 
soils of the county, this well-drained soil is in scattered areas through- 
out the central and eastern parts. It has developed on loose Wisconsin 
till derived principally from acid gray sandstone and shale with a 
small quantity of limestone. Since it occurs chiefly on material 
deposited as terminal moraines, the surface is hummocky and in places 
difficult to handle with heavy farm machinery. Much of it has u 
typical kame and kettle topography composed of series of knolls, knobs, 
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and small pot holes, or depressions. Slopes range up to 7 percent. 
The largest area is south of Sugar Lake. 

This soil differs from Wooster loam in having more rounded gravel 
and angular shale fragments throughout, making tillage difficult in 
most places. Many of the larger stones, however, have been picked up 
where the soil has been used for crops. 

The surface layer is pale-brown or light yellowish-brown loose 
friable gravelly loam 4 to 8 inches thick. The subsoil to a depth of 
36 inches is yellowish-brown gritty very friable loam with considerable 

avel, showing some compaction in the lower part and in the under- 

ying substratum. The substratum consists of gravelly sandy loam 
terminal morainic till. This soil is low in organic matter and strongly 
acid throughout. The gravel is angular and rounded sandstone and 
shale fragments from 1 to 6 inches or more in diameter. As typicallv 
developed, this soil and the other Wooster soils are not stratified in 
the lower depths or substratum. 

Use and management.—W ooster gravelly loam is a fair crop soil but 
would be considerably better if the surface were smoother and less. 
gravelly. The organic-matter content is low, and the water-holdin 
capacity and drought resistance are only fair. The soil is utiliz 
principally for corn, clover, timothy, and oats—the four principal 
crops of the county. Associated with the other Wooster soils, it in- 
cludes the best land for fruit trees in the county and is also well suited 
to potatoes, soybeans, and vegetables. Corn for grain yields compara- 
tively better than corn for silage, as the low organic-matter and 
nitrogen contents are not conducive to rank growth of corn foliage. 
Clover yields are fair; timothy, wheat, and | buckwheat yields are 
slightly lower than average for the county. 

me dairying is carried on in conjunction with the production of 
corn, oats, and hay. As the soil has a hummocky topography and is 
gravelly to cobbly, only about.70 percent has been cleared. Of this, 35 
to 40 percent is used for crops, 20 percent is in pasture, and a large part 
isidle. Yields average about 5 to 10 percent less than on the smoother 
and less gravelly Wooster soils. Most of the idle areas are grown up 
in poverty oatgrass, timothy, velvetgrass, and devils-paintbrush. 


Wooster gravelly loam, rolling phase (Wor).—Most of this phase 
has a decidedly hummocky or kame relief, which in many places ac- 
counts for its steep slope. In other places, as on slopes along streams, 
the surface is mildly hummocky or with a slope toward the stream of 
7 to 15 percent. Areas are mostly in the eastern and central parts of 
the county along the intermediate slopes of many of the streams, the 
largest areas being south of Sugar Lake. This soil has developed 
from material deposited as moraines. It is similar to the gravelly 
loam in profile characteristics, but its occurrence on slopes lowers its 
agricultural value considerably. 

Use and management.—Of the 60 percent of Wooster gravelly loam, 
rolling phase, that has been cleared, one-third is used for crops; the 
rest is In pasture or idle. Corn, timothy, clover, and oats are the 
principal crops grown. This is a good soil for apple orchards, pro- 
vided the site has satisfactory air drainage and is not in a frost area. 
The phase is too gravelly and rough for intensive production of 
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potatoes. Since it is not retentive of moisture, pasture is not so good 
as on some of the heavier textured less well-drained soils. Yields of 
all crops are 15 to 20 percent lower than those obtained on Wayne silt 
loam and 5 to 10 percent lower than those on the gravelly loam. 


Wooster gravelly loam, steep phase (Wor).—Practically all of 
this soil is in forest, and it is important only for timber production. 
It occurs where the termina] morainic glacial material was banked 
against steep hillsides and is similar to the gravelly loam, except for 
the slope that ranges upward from 25 or 30 percent. The surface 
contour conforms in some degree to that of the underlying rock. The 
largest area occurs about 4 miles southeast of Townville and along 
the lower slopes of Deckard Run. The deeper soil material and its 
occurrence on the lower slopes where it can receive water from higher 
lying areas make it superior to the steeper and more shallow Lords- 
town soils for forest growth. 


Wooster loam (W1i).—This soil occurs on slopes up to 7-percent 
gradient in association with Wooster gravelly loam and Meadville 
siltloam. The morainic surface is of mild kame and kettle character, 
but since it is not so uneven as the relief of Wooster gravelly loam, it 
is easier to farm. Most of it, however, has a more billowy relief than 
the Meadville or Wayne silt loams. It is in the eastern part of the 
county close to the southeastern boundary of the Wisconsin till. The 
largest areas are 114 miles southeast of Centerville, 3 miles south of 
Townville, and near Buells Corners. 

Both the surface and subsoil layers are similar in structure and 
color to the corresponding layers of Wooster gravelly loam but differ 
in containing a smaller proportion of gravel. The water-holding ca- 
pacity and organic-matter content are slightly lower than for Mead- 
ville silt loam, and, as a result, pasture and hay crops do not make so 
rank a growth. The subsoil below 28 or 30 inches is mottled and 
slightly compact in some places where it is associated with the Mead- 
ville soils. 

Use and management.—About 70 percent of Wooster loam is cleared 
and of this 50 percent is cultivated (pl. 2), 15 percent is in pasture. 
and 5 percent is idle. Crop yields are about equal to those o tained 
on Wooster gravelly loam and slightly lower than those on Wayne 
and Meadville silt loams. 


Wooster loam, rolling phase (Wir).—Long and irregular-shaped 
bodies of this soil occur in association with the loam. There is prac- 
tically no difference in the profile characteristics of the two soils, 
but they differ in the degree of slope—the rolling phase occupying 
areas that range from 7 to 15 percent in gradient, which makes it more 
difficult to farm and more susceptible to erosion. The largest areas 
are located in the central and eastern parts of the county in the Wis- 
consin till regions. 

Variations include small areas with a silt loam surface. A few 
bodies have sufficient stone and gravel to make tillage operations 
difficult. 

Use and management.—All the crops of the county are grown on 
Wooster loam, rolling phase, but the proportion in hay and pasture is 


Soil Survey of Crawford County, Pa. PLATE 2 


A, Landscape showing relief and cultivation of Holly silt loam in foreground and 
Wooster loam in background. 


B, Wooster loam on typical mild kame and kettle relief. 
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greater than on smoother areas. Such a proportion is good soil man- 
agement for erosion control, especially on slopes greater than 7 per- 
cent. About one-third of this soil is in forest and 45 percent is used 
for crops. Yields are about equal to those obtained on the rolling 
phase of Wooster gravelly loam but are 10 to 15 percent lower than on 
the Joam. 


Wooster stony loam (Wr).—Scattered areas of this soil are mostly 
in the northeastern part of the county. Except for the stones on the 
surface, it is similar to Wooster loam in most respects. Most of the 
stones are 8 to 12 inches in diameter or larger and are numerous 
enough to interfere materially with tillage. This soil occurs for the 
most part on terminal morainic relief on irregular slopes that range 
up to 15 percent in gradient. Row crops are grown in many places, 
but the proportion in forest and pasture is higher than on Wooster 
loam. Yields on the two soils are comparable. 


Wooster stony loam, moderately steep phase(Wrm).—This phase 
differs from the stony loam only in that it occupies steeper slopes 
of 15- to 30-percent gradient. It occurs principally in small areas 
on the steeper slopes and escarpments in the eastern and central parts 
of the county. A few areas so steep and rough that they prohibit the 
use of heavy farm machinery have been included with this soil. About 
15 percent that has been cleared is used largely for pasture; the rest is 
in forest. 

CROP YIELDS 


Estimated yields of the more important crops that may be expected 
over a period of years on the soils of the county are given in table 5. 
In cases of lack of definite yield data, the estimates are summations 
of field observations and knowledge of soil adaptations. As only a 
few soils have been artificially drained, the figures given represent 
soils without this improvement. 
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LAND USE AND SOIL MANAGEMENT‘ 


The agriculture of the county has been fairly stable since 1900. 
Growing feed crops for dairy cows is the chief use of the cleared land, 
supplemented with potatoes, wheat, and buckwheat as cash crops. 

ost farmers follow a general system of crop rotation: (1) Corn, 
oats, clover, and timothy; (2) corn, buckwheat, clover, and timothy; 
and (3) corn, wheat, clover, and timothy. Other crops, as potatoes, 
alfalfa, soybeans, and barley, are substituted in the rotation on many 
farms. On the soils of the flood plains smaller quantities of oats, 
otatoes, and buckwheat are grown than on the soils of the uplands. 
lover and timothy hay, which covers the largest acreage of any crop 
in the county, is generally plowed under after the second year for 
corn. Manure is often applied to the sod Jand before it is plowed for 
corn. Potatoes may follow hay crops and buckwheat may follow corn 
or be sown on land where corn or some other crop could not be planted 
in spring because of excess water. Owing to its short growing period, 
buckwheat has an important place in the farming system. 

Pasture grasses and clover are generally sown with wheat or oats 
that are considered nurse crops for the grasses and legumes. It is not 

ood practice to sow pasture grasses with buckwheat or soybeans, as 
these crops grow throughout the summer and shade the seedlings too 
much. Crawford County is second in pasture land acreage in Penn- 
sylvania, yet pasture tends to be neglected. A good pasture that has 
been limed, fertilized, and properly grazed is seldom weedy. With 
few exceptions, weeds, poverty oatgrass, and moss are signs of soil 
acidity and low fertility. 

Established seed varieties developed in: the northeastern United 
States are largely used. Plant breeders continually develop new cro 
varieties, so hybrid corn and new kinds of wheat, oats, soybeans, an 
other crops will replace those now used. West Branch Sweepstakes 
and Cornell 11 are the popular corn varieties. Leading varieties of 
oats are Cornellian, Keystone, and Patterson, and of buckwheat, Sul- 
verhull and Japanese. Both hard and soft red winter wheat are sown; 
most widely used are Pennsylvania 44, Fulcaster, and Kharkof. Stink- 
ing smut and hessian fly, serious wheat pests, are best controlled by 
preventive methods. If practicable, late sowing, rotation of crops, 
and plowing under of the stubble soon after harvest are recommended. 

Potato varieties include Irish Cobbler, Russet Rural, and others of 
the Rural variety group. Most of the potato seed for commercial 
production is imported from Michigan and Maine. The late-maturing 
varieties generally yield higher than the earlier potatoes. The most 
successful growers of potatoes spray Bordeaux 5—5-50 mixture from 
8 to 14 times to each crop to control the early and late blight diseases. 

On farms with only one or two soil types, soils are sometimes used for 
crops not suited to them. Apples, for example, may be planted on 
Venango or Frenchtown soils. Fruit and intensive crops, as potatoes, 
should be grown only on the best-drained soils on the farm. Apple 
trees are more resistant to disease on better drained soils that allow 
deeper rooting. Roots must have air to live, so it is natural that 
water-saturated subsoils are poor for root growth. 


‘ Fertilizer and insect and disease contro] recommendations in this section were 
appropriate when this report was prepared (1939). Contact your county agri- 
cultural agent or the State Experiment Station for current recommendations, 
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For convenience in discussing their management and showing their 
occurrence on the map, the soils have been grouped on the basis of 
physiography as soils on till, lake-laid materials, outwash and stream 
terraces, and flood plains. Subgrouping has been made on the basis of 
drainage, slope, and stoniness. Each of these groups is shown by one 
color on the soil map, and the soils in each group are as follows: 


1. Well-drained nonstony soils with gentle slopes on till: 


Hanover loam Wayne silt loam 
‘Hanover gravelly loam Wooster gravelly loam 
Meadville gravelly silt loam Wooster loam 
Meadville silt loam 


2. Well-drained nonstony soils with moderate slopes on till: 
Hanover gravelly loam, sloping Wooster gravelly loam, rolling 


phase 
Meadville silt loam, sloping phase 
Wayne silt loam, sloping phase 


Allis silt loam, moderately steep 
phase 

Cambridge gravelly silt loam, steep 
phase 

Hanover stony loam, moderately 
steep phase 

Lordstown stony loam: 
Moderately steep phase 
Steep phase 

Meadville stony silt loam, mod- 
ately steep phase 


Cambridge gravelly silt loam 
Cambridge silt loam 
Ellsworth silt loam 


Cambridge silt loam, sloping phase 
Rittman silt loam, sloping phase 


Gresham silt loam 
Mahoning silt loam 
Venango gravelly silt loam 


Allis silt loam 

Allis silt loam, sloping phase 
Atherton silt loam 

Canadice silt loam 
Chippewa silty clay loam 


Caneadea silt loam 
Caneadea silt loam, sloping phase 


outwash and stream terraces: 
Braceville silt loam 
Chenango gravelly loam 
Chenango gravelly sandy loam 


Chenango gravelly loam, sloping 
phase 


phase 
Wooster loam, rolling phase 


3. Steep soils and stony moderately sloping soils on till: 


Venango silt loam, moderately steep 
phase 

Wayne gravelly silt loam, moder- 

ately steep phase 

Wayne silt loam, steep phase 

Wooster gravelly loam, steep phase 

Wooster stony loam, moderately 
steep phase 

Wooster stony loam 


4. Moderately well drained gently sloping soils on till: 


Rittman silt loam 


Titusville silt loam 


5. Moderately well-drained soils with moderate slopes on till: 


Titusville silt loam, sloping phase 


6, Imperfectly drained soils with gentle to moderate slopes on till: 


Venango silt loam 
Venango silt loam, sloping phase 
Wadsworth silt loam 


7. Poorly drained soils on uplands and terraces: 


Frenchtown silt loam 
Marengo silty clay loam 
Shelmadine silt loam 
Trumbull silty clay loam 


8. Well and imperfectly drained soils on lake-laid materials: 


Painesville silt loam 
Painsville silt loam, sloping phase 


9. Well-drained and imperfectly drained nearly level to gently sloping soils on 


Chenango loam 
Chenango silt loam 
Massillon gravelly loam 


10. Well-drained moderately sloping to hilly soils on outwash: 


Massillon gravelly sandy loam 
Massillon gravelly sandy loam, hilly 
phase 


Ottawa very fine sandy loam 
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11. Well-drained soil on flood plains: 


Chagrin loam Tioga loam 

Chagrin loam, high-bottom phase Tioga loam, high-bottom phase 

Chagrin silt loam Tioga silt loam 

Chagrin silt loam, high-bottom Tioga silt loam, high-bottom phase 
phase 


Kerrtown silt loam 
12. Imperfectly drained soils on flood plains: 


Lobdell loam Middlebury loam 

Lobdell silt loam Middlebury loam,  high-bottom 

Lobdell silt loam, high-bottom phase 

phase Middlebury silt loam 
Middlebury silt loam, high-bottom 
phase 
18. Poorly drained soils on flood plains: 

Alluvial soils, undifferentiated Papakating silty clay loam 

Holly silt loam Wayland silt loam 

Holly silt loam, high-bottom phase Wayland silt loam, high-bottom 
phase 


14. Organic soils: 
Lake marsh Peat 
Muck, shallow phase 

The well, moderately well, and imperfectly drained soils on till, lake- 
laid materials, and outwash and stream terraces (groups 1, 2, 3, 4, 5, 6, 
8, 9, 10) are all managed in much the same way. They all have 
relatively light-colored plow layers and relatively low humus or 
organic-matter content in the upper layers. Fall plowing is feasible 
on the lighter textured soils and highly desirable except on the steeper 
slopes where erosion may be a problem. The surface of the heavier 
textured soils is likely to run together more with fall plowing, and 
spring plowing is more satisfactory. In fertilizing these better 
drained soils, a satisfactory system should be used to meet the nitrogen 
needs for corn, wheat, oats, buckwheat, and other nonleguminous 
crops. Phosphorus content is low. The quantity of potassium is 
fairly high, but the available supplies, especially in the surface soil, 
are generally low, and the addition of some potash fertilizer is profit- 
able, especially where little manure is used. ere manure is applied, 
each ton supplies 5 pounds of phosphoric acid, 10 pounds of nitrogen, 
and 8 to 10 pounds of potash. 

Potatoes usually pay for liberal fertilization; without manure a 
1-2-2 ratio furnishing 200 to 248 pounds of plant nutrients, as con- 
tained in 1,000 to 1,200 of 4-8-8 fertilizer is recommended. The total 
plant-nutrient content might be increased to 240 to 260 pounds for 
early potatoes; with manure, 800 pounds of a 5-10-5 would be good. 

The principal results usually obtained from fertilizer on corn are 
more rapid early growth, early maturity, and increased yields. Phos- 
phorus seems to be the limiting element, although it is seldom used, 
as most of the manure without fertilizer is used on land planted to 
corn. With manure and a good sod, 200 pounds of superphosphate 
in the planter may be adequate. Without manure 3-12-6 or 4-12-4 
supplying 40 pounds of plant nutrients may be more profitable. 

Oats, soybeans, and buckwheat seldom pay for high fertilization 
but respond well to about 200 pounds of superphosphate per acre. 
In the absence of recent manuring, a 2-12-6 fertilizer supplying 35 
to 40 pounds of plant nutrients may be profitable. Phosphorus and 
potash, where needed, help the clovers sown in the grain. 
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Wheat is responsive to fertilizer, especially on the lighter soils. 
Where manure is applied before sowing the wheat or the crop preced- 
ing the wheat, 250 to 300 pounds of superphosphate is usually all that 
will be profitable. If no manure has been applied for 2 years, potash 
should be added. Some nitrogen, in a ratio of 1-6-3 or 2-6-3, as 300 
pounds of 2-12-6 on late seedings, is also beneficial on the better 

rained soils that are low in organic matter. Recent experiments 
show that best results from nitrogen are obtained when it 1s applied 
in spring rather than fall. Requirements of the clover crop were 
considered in the above recommendations. 

Alfalfa should be sown only on the better drained soils, and red 
clover does well on all soils suited to alfalfa. Alfalfa or clover seeded 
alone, where manure has been applied, will be benefited by 800 to 600 
pounds of superphosphate. An application of a 1-6-3 or 1-4-2 ratio 
supplying 80 to 160 pounds of plant nutrients on soils low in organic 
matter is desirable if manure is not used. If properly inoculated 
these legumes, after getting a good start, should obtain most of their 
nitrogen from the air and not draw so much on the nitrogen supply 
of the soil. 

The timothy crop is greatly increased if it is top-dressed early in 
spring with 16 to 20 pounds of nitrogen, as in about 100 pounds of 
nitrate of soda, sulfate of ammonia, or similar material. 

Most of the permanent pasture of the county needs lime and ferti- 
lizer. Lime, the first essential, should be apphed until the soil pH is 
6.0 to 6.5 for most crops, and 7.0 for alfalfa. Superphosphate should 
be applied at the rate of 300 to 600 pounds an acre every 4 to 5 years, 
and some potash may be needed on the more sandy soils, Fertilization 
every few years and liming at frequent intervals should maintain 
satisfactory production. inter application of manure with 50 

ounds of superphosphate to a load is an ideal treatment. Lime with 
ertilizer will bring in white clover and Kentucky bluegrass, thicken 
the turf, and greatly improve the quality and quantity of grazing. 

All the soils of the county are naturally very acid in their virgin 
state and require lime for most crops when cleared of their forest 
growth. From determinations of the soil reaction and the quantit 
of lime required to neutralize the soil, all the soils should be limed, 
especially for good growth of clover or alfalfa. 

The quantity of lime to be applied depends on what a farmer wants 
to grow, the type of lime to be applied, and the cost. Although 3 to 5 
tons of lime an acre are required to neutralize many of the soils, 1 to 2 
tons an acre harrowed in where clover is to be sown on cropland limed 
in previous years generally gives good alsike and fair red clover stands. 
After following this procedure continuously in 3 or 4 rotations the 
lime requirement will be reduced considerably, and fair results can be 
expected from mixing alfalfa seeded with clover on the better drained 
soils. An initial application of 2 or 3 tons of finely ground limestone, 
which would also take care of clover requirements, is recommended 
where alfalfa is sown alone, and then 1 ton an acre every rotation is 
necessary. Selecting the proper type of soil is the first essential for 
deep-rooted crops, as alfalfa will not thrive on such soils as Venango, 
Atherton, Mahoning, Frenchtown, and others that restrict root growth 
below 8 to 12 inches. 
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Soybeans, oats, wheat, Kentucky bluegrass, and cabbage, as well as 
clover and alfalfa, fail to thrive in a very strongly acid soil. Tomatoes, 
corn, buckwheat, rye, redtop, and timothy grow well on sour soils, 
although they react favorably to applications of lime on soils that 
have a strongly acid reaction. Most of the soils in the county are 
strongly acid, except those in the northwestern part. Potatoes seldom 
respond to lime where the soil reaction is above pH 5.3. Potato scab 
may be much more serious on fields where lime has been applied, so 
that in a rotation with potatoes lime should be applied, if at all, after 
rather than before the potatoes are to be grown. 

Although the quantity of lime required to neutralize these soils 
may be 3 or 4 tons an acre, it is not always advisable to use that much 
even for alfalfa or red clover, as these crops will grow satisfactorily 
in an acid soil with a pH of 6.0 to 6.5 if the soil is liberally supplied 
with phosphorus and potassium. 

The well and imperfectly drained soils of the flood plains (groups 
11 and 12) are better adapted to corn, hay, and pasture than to other 
crops grown. The high-bottom phases of the soil types in these groups 
are adapted to a wider range of crops than the soils at lower levels and 
nearer the streams where floodwaters overflow the land more fre- 
quently. Following the regular crop rotations is less essential on 
these lowland soils than on less productive soils of the uplands, since 
some of them are in position to receive fertility and sediments from 
higher areas. Most of the lowland soils are only slightly leached. 

In fertilizing crops on the soils of the flood plains, little nitrogen 
needs to be used, as the soils are generally well supplied with it. In 
fact, crops as oats and buckwheat grow too fast and lodge, owing to 
the high content of moisture and nitrogen. Both potash and phos- 
phorous fertilizers should be added to balance the nitrogen content. 
The organic-matter content can be increased by applications of stable 
manure and the growing of more grasses and legumes. A sod of 
alfalfa and bromegrass on the well-drained soils would aid greatly in 
increasing active soil humus. 

The poorly drained soils (groups 7 and 18) are darker colored and 
higher in organic matter than the lighter colored better drained soils. 
As they contain more nitrogen than the better drained soils, they do not 
need as much nitrogen in fertilizers, especially where land is to be 
planted to wheat, oats, buckwheat, and permanent pasture. Potatoes, 
requiring heavy applications of quickly available nitrogen, should 
have it applied in small quantities at regular intervals throughout the 
growing season. For best production potatoes should always be 
planted on the best drained soils. Manure is beneficial and aids greatly 
in improving the physical condition of the heavier soils. It is prob- 
ably needed more on the well-drained soils that are lowest in organic 
matter. Most pasture grasses do well. White clover and Kentucky 
bluegrass, however, grow only if lime and phosphate are used; other- 
wise they are supplanted bya coarse growth of grass and weeds. The 
Chippewa, Marengo, and Papakating soils (in groups 7 and 18) are 
very poorly drained and are used mostly for pasture and forest. Only 
coarse sedges will grow on them unless they are drained, limed, and 

ertilized. 
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Lake marsh, Muck, and Peat (group 14) are also included among 
the soils with very poor drainage and are unsuited to cultivation in 
their natural condition. Some areas of Muck have been drained and 
used for vegetables. 


CONTROL OF RUNOFF AND EROSION 


Erosion in the county is fairly well controlled, owing to the system 
of farming that keeps most of the land under protective plants as 
hay, pasture, and forest. Many of the evidences of surface erosion 
and a few of gully erosion could be controlled under practical soil 
management methods. Many fields with slopes over 15 percent have 
been cultivated for nearly a hundred years, and about half the sur- 
face soil has been removed. The farmer cannot influence the rainfall 
nor the steepness of slope, but he can maintain soil conditions under 
sod crops that help in the absorption of a large part of the normal 
rainfall, 

Under similar conditions, different soils vary in the extent to which 
they are affected by erosion. A given quantity of rain may produce 
no runoff on a deep porous soil, while most of the rain will be lost from 
a shallow compact soil or an exposed subsoil. In discussing the ero- 
sion problem many of the soils can be grouped together; for instance, 
there is practically no erosion on the nearly level soils of the terraces 
and flood plains. The degree of slope is the most important factor 
in the quantity of erosion under similar cropping systems, although 
character of the soil material is very significant. 

The soils suffering most from erosion and those that are most sus- 
ceptible to surface erosion are those with heavy or compact subsoil 
that lies fairly close to the surface, These include the Allis, Venango, 
Cambridge, Caneadea, Canadice, Titusville, and Gresham silt loams 
having slopes greater than 7 percent. Because the compact layers 
interfere with absorption and retention of water and seepage and 
runoff from higher land occur, erosion becomes more serious, especially 
on the longer slopes. The Venango and Cambridge soils, the only 
soils in this group having slopes greater than 20 percent, should be 
in permanent pasture or planted to trees if they are not already oc- 
cupied by growing timber. If pasture land is badly needed, per- 
manent pasture on the slopes from 7 to about 20 percent would be 
fairly efficient in preserving the surface soil if the area were not over- 
grazed. Crop yields are low on the Venango, Wadsworth, and 

resham soils and where feasible these soils should be used for pasture. 
Liberal applications of lime and fertilizer are required to get good 
pasture on these soils. 

Slopes of 7 to 15 percent of the Wayne, Wooster, Meadville, Mas- 
sillon, Ottawa, and Hanover soils can be cropped without serious 
losses if a high percentage of the land is kept in legumes. Crops as 
corn, wheat, and potatoes should seldom be grown more than once 
in 4 or 5 years on slopes greater than 15 percent, unless strip cropping 
is practiced. 

ome effective methods for the control of erosion and runoff in 
the production of feed crops and potatoes are: (1) Keep the steeper 
cultivated slopes in grass, pasture, or meadow and reforest the slopes 
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where erosion is most difficult to control. (2) Keep up a good supply 
of organic matter to aid root development, improve soil structure, 
and increase infiltration rate. (3) Plow, plant, and cultivate on con- 
tour lines, that is, across or around the slope. (4) Practice strip 
cropping on longer slopes if they are being used for cultivated crops. 
(5) Avoid making wheel tracks, particularly deep ones, either directly 
or diagonally up and down the slope. 


DRAINAGE 


More than 50 percent of the soils of the county have poor or im- 

erfect drainage, Surface erosion is more likely to occur where under- 
vrainage is poor. Runoff should be prevented as much as possible 
because it carries away large quantities of soil, lime, and fertilizer 
that should remain for crop production. Tile drainage facilitates 
soil aeration, encourages deeper rooting of crops, enabling them to 
better withstand drought and to obtain more plant nutrients from 
the subsoil; and may increase the capacity of heavy soils to absorb 
water, thereby lessening surface runoff and erosion. There has been 
little artificial drainage, since the cost is often greater than the in- 
creased values from the crops in an area where most crops are sup- 
plementary to dairying. 

The soils with gray or mottled yellow, gray, and brown subsoils 
would produce larger yields if better drainage could be developed. 
Row crops may be grown successfully in years when rainfall is less 
than usual, but if rainfall is average or above, they will not do well. 
The moderately well drained soils with mottled layers at 16 to 18 inches 
or deeper are sufficiently well drained for most of the crops of the 
county except alfalfa. These soils could be improved somewhat by 
a, combination of tiles and ditches, although under the present farm- 
ing system artificial drainage may not be economical. 

The drainage of many soils can be improved by the use of open 
ditches that can be installed more cheaply than tile drains and may 
actually be more effective in quick removal of excess surface water. 
Straightening and deepening many of the sluggish drainageways 
would relieve the soils of the flood plain of excess water and reduce 
flooding to some extent. Stream channel deepening and straightening 
of Cussewago Creek might improve the drainage of the Papakating, 
Holly, and Wayland soils and widen their range of crop adaptation. 

The Mahoning, Frenchtown, Atherton, Canadice, Marengo, Chip- 
pewa, and Shelmadine soils of the uplands and terraces can be im- 
proved by open drains to hasten the removal of surface water. Ordi- 
nary systems of tile drainage would improve the Frenchtown, Ather- 
ton, and Shelmadine soils considerably because they are sufficiently 

orous to allow lateral movement of subsoil water to the tile drains. 

n many of the flatter areas great care must be exercised in tiling in 
order to obtain an even grade and uniform fall to a satisfactory out- 
let. The rate of fall may be increased toward the outlet, but it should 
never be decreased without inserting a silt well, as checking the current 
may cause the tile to become choked with silt. Under the present 
system of dairy farming with general crops, it is doubtful that the ex- 

ense of tile drainage will be justified by increased yields on the 
eavier soils, which are difficult to drain properly because of the com- 
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pact hardpan or claypan conditions that exist in the soils of the uplands 
that have been developed over hard glacial ground morainic material. 

The Wadsworth, Venango, and Gresham soils are the most difficult 
to drain effectively, for they occur on slopes subject to seepage water 
and are underlain by heavy hardpan layers that are impervious. It 
is unlikely that the increase on yields from draining these soils would 
justify the cost of drainage. The Allis soils can hardly be improved 
py artificial drainage, as they are heavy, plastic, and too shallow to 

rock. 

The depth to which tile is buried in soils depends on crops to be 

own, character of soil material, and spacing distance between tile 

ines, Deep-rooted alfalfa would need deep tile drainage. Wheat, 
small grains, pasture, and alsike clover would respond well to medium 
depth drains. About 4 feet, for instance, is only a fair depth for or- 
chard drainage. Tile lines must be below the frost level, or about 30 
inches below the surface. 

The drainage of peat areas presents difficult problems, and, unless 
specialized crops are grown, it is better to consider the cost thoroughly 
before attempting to drain. Peat deposits shrink and subside after 
drainage, and if overdrained they may be a serious fire hazard in dry 
weather. A few small mixed muck and peat areas might be profitably 
reclaimed for high value vegetable crops provided the cost of draining 
is moderate. 

The quantity of white clover and Kentucky bluegrass in many pas- 
tures could be increased if the water table were lowered to 2 fect or 
more beneath the surface. On wet land these grasses fail because of 
shallow rooting and serious frost heaving in winter and spring. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of environment acting on the soil 
materials deposited or accumulated by geologic agencies. The char- 
acteristics of the soil at any given point are determined by (1) the 
physical and mineralogical composition of the parent material; (2) 
the climate under which the soil material has accumulated and has 
existed since accumulation; (3) the plant and animal life in and on the 
soil; (4) the relief, or lay of the land; and (5) the length of time 
the forces of development have acted on the soil material. The cli- 
mate, and its influence on soil and plants, depends not only on temper- 
ature, rainfall, and humidity but also on the physical characteristics 
of the soil or soil material and on the relief, which, in turn, strongly 
influences drainage, aeration, runoff, erosion, and exposure to sun and 
wind. 

Crawford County lies principally within the Gray-Brown Podzolic 
soil region. Following the melting of the ice of the different glacial 
periods, the remaining glacial drift and water-laid deposits were en- 
croached upon and covered with a growth of conifers and mixed hard- 
woods. Later the forest became a mixed hardwoods type, mainly 
beech and maple with scattered stands of hemlock and white pine. 
Soils developed under this type of vegetation did not accumulate much 
organic matter, the quantity incorporated depending on the character 
of drainage. Soils occurring in depressions and on level land gen- 
erally contained larger quantities of vegetable matter and nitrogen 
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than soils occupying well-drained situations. All the virgin soils had 
a layer of partly decomposed leafmold with 1 to 4 inches of surface soil 
rich in organic matter, but as the land was cleared and brought under 
cultivation this material decayed rapidly. 

Although most of the parent materials consist of the products of 
glaciation, they nevertheless show some relation to the underlying 
glacial drift and rocks, particularly in the southeastern section of the 
county. The geologic rock strata, though appearing to be horizontal, 
dip in a southerly direction at the rate of about 15 to 20 feet to the 
mile, These strata are indurated sediments of Devonian, Pennsyl- 
vanian, and Mississippian ages. The Pottsville formation of Penn- 
sylvanian age is a sandstone conglomerate with intervening shale 
beds. With few exceptions it occurs only in that part of the county 
lying southeast of a line joining the southwest and northeast corners. 
In this area the larger streams flow in valleys cut below the Pottsville, 
and thus the Pottsville is left only on the divides between the streams, 
The central part of the county is underlain by the Pocono group of 
Mississippian age. This formation consists of massive and thin- 
bedded sandstone with sandy shale and irregular limestone beds. The 
northwestern part of the county is underlain by thin-bedded sand- 
stone and shale of the Conewango and Chemung formations of De- 
vonian age. 

Most of the soils of the county have been derived largely from the 
till of the late Wisconsin glaciation. This till is to a large extent 
of local derivation and consists mainly of material from sandstone 
and shale mixed with a little material, some of which contains lime 
carbonates, that was brought in from localities farther north. Rocks 
of Canadian derivation—greenstone, limestone, granite, and gneiss— 
are common. Varying quantities of rounded and angular pebbles, 
cobbles, and boulders are scattered over the surface and through the 
till. The depth of this mantle of heterogeneous material over the 
underlying rock formations is variable. The drift on the upland 
is fairly thick, averaging 8 to 15 feet except for the much thicker 
morainic deposits, kames, and eskers. The valley fill, however, is more 
than 200 feet thick in many places, and in one well in the city of 
Meadville, 475 feet of outwash and valley fill was encountered. 

In the northwestern part of the county north of the Cleveland 
moraine, the Wisconsin till seems to be somewhat younger than in 
the rest of the county. The soils have been exposed to the soil-develop- 
ing processes for a shorter time, and the carbonates have not been: 
leached to so great a depth. The deep glacial drift is characteristic 
only of the area covered by the Wisconsin ice sheet. The Illinoian 
drift in the southeastern part of the county is medium thin, usually a 
2- to 10-foot deposit on uplands, but reaches a depth of more than 50 
feet in places in the smaller valleys. Nowhere has it been found more 
than 200 feet thick. 

The soils and parent materials of the Illinoian drift show markedly 
deeper weathering and oxidation than the material of the Wisconsin 
glaciation. The parent material is generally friable with less evidence 
of compaction. In some places cobblestones and boulders compose a 
large part of the deposits, but on the steeper slopes where practically 
no ice-laid material has been left the material resembles residuum from 
local sandstone and shale. 
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Calcium carbonate and the other more soluble basic salts have been 
mostly leached out of the profiles of the soils, bringing about an acid 
condition both in the surface and the subsoil except in the soils 
developed from heavier glacial till or lacustrine material. The Ells- 
worth, Mahoning, Trumbull, Marengo, Canadice, and Caneadea soils 
in the northwestern part of the county have alkaline or calcareous 
substrata. 

The well-drained soils have prevailingly light-brown or yellowish- 
brown plow layers with a low content of organic matter. The yellow- 
ish-brown subsoils are free of mottlings and become heavier textured 
at a depth of 16 to 30 inches. The till is friable, although it is in- 
clined to be compact and contains many small angular and rounded 
pebbles. The pH of the surface soil ranges from 4.0 to 5.5; the highest 
degree of acidity occurs immediately beneath the surface soil where 
leaching has been most complete. The subsoil generally ranges in 
acidity from a pH of 4.7 to 6.0. The parent material has a slightly 
acid to alkaline reaction, depending upon location. 

In addition to the mixing of materials by ice action, large deposits 
of soil material were made in glacial lake waters that occupied several 
of the valleys. These lacustrine deposits occur continuously from 
Conneaut Lake north to Conneautville, and other large deposits are 
along the Shenango River and near the headwaters of Muddy Creek. 
Sediments laid down in the areas covered by these old lakes include 
materials ranging from medium sand to clay. Some areas of these 
lake sediments were later reworked and redeposited by streams that 
flowed through the valleys after the lakes disappeared. 

The soil-forming agencies, operating on the materials covering the 
county, have been largely restricted by lack of drainage, and most of 
the soils show this influence by the development of mottled layers. 
Lack of drainage is correlated largely with relief in the western part 
of the county ; ‘whereas, in the rest of the county the character of the 
soil materials and the underlying strata play an important role in the 
soil drainage linked in with the fopography. 

Following is a description of a profile of Wooster loam, which may 
be considered a well-drained soil in a virgin area, 114 miles south 
by southwest of Sugar Lake: 


Ai. 0 to 11% inches, dark grayish-brown loose loam with organic matter and 


roots. 

A: 1% to 8 inches, light yellowish-brown with some grayish-brown gritty 
very friable loam with well-decomposed organic matter; profuse 
rounded and angular gravel. 

Bai. 8 to 26 inches, yellowish-brown gritty very friable loam; considerable 
gravel 14 to 2 inches in diameter. 

B:;. 26 to 36 inches, yellow and brownish-yellow slightly compact but very 
friable gritty heavy loam almost free of roots and gravel. 

The material throughout the entire profile is acid. Podzolization is 
probably as far advanced on the Wooster soils as on any other soils, 
and a gray leached layer varying from 14 to 114 inches thick is notice- 
able in some places. 

Closely resembling the Wooster soils are the Hanover and Wayne 
soils, The Hanover soils have developed on Illinoian till and differ 
in the deeper degree of leaching, stronger color of the till, smoother 
surface topography, and shallower depth to bedrock. The Wayne 
soils have developed on Wisconsin till in the southwestern part of the 
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county and differ from the Wooster soils in that the till from which 
they were developed is heavier, and the subsoil shows a very distinct 
heavier texture and a well-developed nuciform structure. 

The following profile description of Chenango loam was observed 
1 mile northeast of Drakes Mills in a virgin area. 


Ax. 0 to 144 inches, dark grayish-brown mass of roots, organic matter and 
granular loam. 

A;. 11% to 6 inches, light yellowish-brown very friable loam with some well- 
decomposed organic matter and roots. 

Bax. 6 to 20 inches, yellowish-brown friable easily pulverized nuciform to 
blocky structured silt loam with roots and smali gravel; gravel is 
largely clean and free. : 


Below 32 inches is yellowish-brown gravel and sand that is loose and 
almost incoherent, becoming stratified at a depth below 5 feet. Com- 
pact, cemented, calcareous material, which contains many small lime- 
stone and granite pebbles, is generally encountered at 8 to 10 feet. 

The Chenango soils, being underlain by sand and gravel, are inclined 
to be more droughty than the Wooster soils in spite of their more 
favorable position. Closely associated with the Chenango are the im- 
perfectly drained Braceville and the poorly drained Atherton soils, 
which occur on flat stream terraces. 

The Massillon soils, confined to kames, eskers, and hummocky areas, 
represent piles of material dumped and assorted by melting ice. The 
following profile is typical of Massillon gravelly sandy loam observed 
in an esker east of Conneaut Lake: 


A;. 0 to 2 inches, dark grayish-brown mat of organic matter, roots, and soil. 

As. 2 to 9 inches, grayish-yellowish gritty very friable sandy loam; upper part 
is slightly darker than the lower, owing to the greater content of 
organic matter. 

Bs;. 9 to 18 inches, yellowish-brown gritty, gravelly slightly compact sandy 
loam ; compact aggregates are fragile and readily break into a struc- 
tureless mass. 

B,. 18 to 40 inches, dark yellowish-brown sand and gravel that are loose, 
porous, and cleanly washed. 

C. 40 inches +, sandy and gravelly substratum stratified in many places and 
resting on cemented calcareous material at 8 to 12 feet below the 
surface, 


Occurring on topography almost like that of the Massillon soils is 
the well-drained Ottawa. It has developed on deltaic deposits in 
several valleys of the county. A typical profile of Ottawa very fine 
sandy loam consists of : 


A.. 0 to 4 inches, dark grayish-brown very friable very fine sandy loam with 
a relatively large quantity of organic matter. 

As. 4 to 9 inches, pale-yellow very friable very fine sandy loam with a small 
quantity of organic matter and roots. 

As. 9 to 16 inches, yellow very friable very flne sandy loam; very faintly 
compact; holds together in weak aggregates 2 and 3 inches in 
diameter. 

B,. 16 to 40 inches, yellow soft very fine crumb very fine sandy loam. 

GC. 40 to 50 inches, yellowish-gray loose, almost incoherent, very fine crumb 
loamy very fine sand; underlain by thinly laminated material show- 
ing distinct varves in most places; rust-colored seams and cemented 
iron-oxide coatings are common. 


Both the subsoil and parent material are strongly acid. Roots readily 


penetrate all the layers. _ 
Other soils formed in lake-laid deposits include the Caneadea. 
Painesville, and Canadice series. The Painesville are well-draine 
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soils on silt and clay; the Caneadea, imperfecty drained ; and the Cana- 
dice, poorly drained. All these soils show lamination to some extent in 
the parent material. Following is a description of Canadice silt loam 
observed 1 mile southwest of Conneaut Lake: 


A: 0 to 2 inches, very dark grayish-brown very friable fine crumb silt loam 
with mass of roots and organic matter. 

A;. 2 to 7 inches, light yellowish-brown granular or nuciform friable heavy 
silt loam. 

B,1. 7 to 18 inches, mottled light-gray and yellowish-brown slightly com- 
pact silty clay loam with a nuciform to blocky structure; under 
pressure the clods break into a structureless mass, 

Bas. 18 to 82 inches, gray splotched with brown dense blocky silty clay that 
is hard when dry and plastic when wet; duller in color than above 
layers and practically free of roots. 


The substratum is heavy compact silt and clay free of coarse material 
and varved or laminated at lower depths. The material is acid to a 
depth of about 20 inches and gradually becomes more alkaline and 
finally calcareous in the lower part. 

The Meadville soils represent an intermediate position in drainage, 
compaction, and surface smoothness between the Cambridge and 
Wooster soils. The following is a profile description from a cultivated 
area of Meadville silt loam observed about 1 mile east of Pettis: 


Ap. 0 to 8 inches, brown friable silt loam with a small quantity of organic 
matter and some rounded and angular fragments of sandstone 
and shale. 

B,;. 8 to 14 inches, yellowish-brown friable heavy silt loam of weak very 
fine crumb structure; the dark color is due to some organic 
matter. 

Bis. 14 to 26 inches, yellowish-brown friable silty clay loam pierced by 
roots and containing some angular-and rounded gravel; has no 
compaction and no distinct structure. 

Bas. 26 to 40 inches, yellowish-brown with mottlings of gray and brown 
moderately compact and platy silty clay loam; penetrated by 
only a few roots, many of which spread horizontally as they 
contact the upper part. 

The underlying material is compact partly weathered glacial till con- 
taining numerous sandstone and shale fragments that are mostly lesa 
than 6 inches in diameter. . . . 

The color and structural profiles of the Cambridge and Titusville 
soils differ from the Meadville in having more compact and distinctly 
platy structured subsoils and in the shallower depth to the compact- 
ness, which is 12 to 20 inches below the surface. The Cambridge soils 
are developed on Wisconsin till and the Titusville on Illinoian till. 
The Rittman soils have the same general profile characteristics, but 
they have the compact platy subsoil developed to a much less degree 
and are more friable throughout. 

Below is a profile description of Cambridge silt loam observed 2 
miles northeast of Little Cooley: 

Ax. 0 to 2 inches, very dark grayish-brown very friable silt loam with mat of 
roots and organic matter. 

As 2 to 6 inches, light yellowish-brown friable single-grained silt loam with a 
small quantity of organic matter. 

B,. 6 to 14 inches, yellowish-brown friable weak blocky heavy silt loam with 
many roots, 

Bs:. 14 to 20 inches, mottled yellowish-brown, gray, and brown compact 
material of hard coarse platy structure; penetrated by only a 
few roots, some of which spread parallel with the surface. 

Bs». 20 to 36 inches, yellow and rusty-brown splotched with gray moderately 
compact silty clay loam with a platy structure. 
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The substratum differs little from the 20- to 36-inch horizon, except it 
is slightly less compact and has a slightly acid to neutral reaction. 
The upper layers have a pH of about 4.3 to 5.0. Angular and rounded 
water-smoothed fragments of sandstone and shale are mixed through- 
out the soil but are mostly noticeable in the lower subsoil and the 
underlying till. 

Farther down in the drainage scale are the Venango, Gresham, and 
Wadsworth soils. The Venango soils occupy slopes and knolls and 
owe their compactness to seepage, ice compaction, or cementation. 
Typical Venango silt loam in Crawford County does not have as well- 
developed hardpan as the related Volusia throughout the State. 

A profile description of Venango silt loam is as follows: 

Ax. 0to 2 inches, very dark grayish-brown partly decomposed mass of organic 
matter and silty soil. 

As. 2 to 7 inches, grayish-brown loose friable silt loam with very fine crumb 
structure. 

B.. 7 to 14 inches, mottled gray, yellow, and rusty-brown nuciform and easily 
pulverized but slightly compact heavy silt loam. 

B;. 14 to 36 inches, mottled gray yellowish-brown very compact silty clay 
loam with a platy structure; very hard in place but breaks up 
easily when removed. 

©. 36 inches +, yellowish-brown with splotches of gray compact firm gritty 
silty clay loam; generally slightly acid and only slightly weathered. 

Both the surface soil and subsoil are acid, the pH ranging from about 
4.5 to 6.0. 

Gresham silt loam differs from Venango silt loam mainly in having a 
brighter color in the parent material, deeper leaching, and a slightly 
lower pH as is characteristic of the soils developed on Illinoian till 
compared with those developed on Wisconsin till. Gray silty material 
is found along fractures and root holes, and streaks and splotches of 
manganese are in the Gresham subsoil. The Rittman soils are de- 
veloped on Wisconsin till and are like the Venango except they do not 
have a distinct hardpan. 

The Frenchtown soil differs from the Venango in its occurrence on 
smooth or almost flat situations which for the most part are less than 2 
percent in slope. It is poorly drained and has a higher content of 
organic matter and practically no compaction in the subsoil. The 
Shelmadine soil is similar to the Frenchtown in all respects, but it has 
developed over Tllinoian till. 

The Ellsworth, Mahoning, and Trumbull soils are located largely in 
the northwestern part of the county and are developed on heavy Wis- 
consin till that is alkaline to caleareous. The Trumbull soil is more 
poorly drained than the Mahoning and has a light-gray or nearly 
white leached subsurface layer 4 to 8 inches thick. It occupies practi- 
cally flat or level positions in slight depressions around drainage heads 
where runoff is slow. The Ellsworth soil is not mottled within 15 or 
18 inches of the surface. 

A description of Mahoning silt loam observed 114 miles west of 
Beaver Center follows: 

Ax. 0 to 1% inches, very dark grayish-brown friable silt loam with a mass of 
roots and organic matter. 

As». 1% to 7 inches, light-gray friable silt loam of fine granular structure; 
the organic matter is well decomposed and intimately mixed with the 
soll. 

Bs. 7 to 32 inches, gray with rusty-brown and yellow plastic silty clay loam; 
some light-gray silty colloidal material in the factures; gritty and 
of blocky structure; contains very few roots. 
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C. 32 inches -++, brown mottled with gray and yellow gritty gravelly slightly 

compact but friable silt loam to clay loam with a blocky structure. 

The material is acid to a depth of 20 to 30 inches, and the underlying 

soil is alkaline. Only a few small fragments of sandstone and shale 

are associated with this soil, which is typical of the more sloping soil 
areas, 

Permanently wet soils on till include Chippewa and Marengo soils 
that occupy heads of drains and depressions and, aside from the degree 
of drainage and darker surface soil, resemble the Frenchtown. The 
Chippewa soil has developed on acid material and the Marengo on 
alkaline material. 

The Lordstown and Allis soils are shallow, and bedrock occurs at 
18 to 40 inches below the surface. The Lordstown soils are loose and 
friable and occur over sandstone; whereas the Allis rest on shale and 
are heavy and highly mottled. Both are strongly acid, as is the mate- 
rial from which they have been derived. 

The alluvium in this county, mainly local in origin except for areas 
along French Creek, occurs in narrow flood plains along most of the 
streams. Owing to its recent deposition and disturbance by overflow, 
well-defined profile layers are not present, although the high-bottom 
phases have heavier textured B horizons and the profile exhibits a 
slightly greater degree of leaching than the typical soils that are 
overflowed frequently. The well-drained brown sediments are classed 
in either the Tioga or Chagrin series, depending on the reaction. The 
poorly and very poorly drained soils are members of the Wayland, 

olly, and Papakating series. The Middlebury and Lobdel] soils 
represent an intermediate condition of drainage. Kerrtown silt loam, 
closely resembling and associated with the well-drained Tioga soils, 
is seldom overflowed and is characterized by a thick almost black sur- 
face soil that was presumably formed under prairie or grassland con- 
ditions. Alluvial soils, undifferentiated, consist of soils too intricately 
mixed to show individually on the map. 

Organic soils, composed of vegetable matter in various stages of 
development, have accumulated for the most part in old lake beds and 
swamps. These deposits are classed as Peat, Lake marsh, and Muck. 
Most of the Muck is shallow and consists of 1 to 3 feet of well-decom- 
posed black organic matter over grayish-blue plastic clay. Peat and 
Lake marsh are fibrous brown slightly decayed woody and sedgy 
materials, 
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Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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Map compilation by Cartographic Section, Division of Soil Survey, BPISAE. 


U. S. DEPARTMENT OF AGRICULTURE 


SOIL MAP 
CRAWFORD COUNTY - PENNSYLVANIA 


SHEET NO. 3 


Sheet No. 2 


02'30" “00° 57°30" 


52°30" 50’ 47'30" 5' 42/30" 


. = 
eh As 


Schoo 


tame 


A i 


ASS 


Hecoeinsiaa 


4 
| 


TES 
ig 


DZ 


= 


FY 


si 
é COLOR GROUPING 


= 
Y é 
wae 
2 S3E 
ad 32 = 
s= =e 2 = 
a 55 
o ase 
3 us 2. 
ogy 
<a 
® 
& 


No 
o3 


sO 
3 38 
9 e<=zZ 
2 3 
Oo 
o®o 

6 


WELL-DRAINED NONSTONY SOILS WITH GENTLE SLOPES ON TILL WELL AND IMPERFECTLY DRAINED SOILS ON LAKE LAID MATERIALS 


Han 
| 
C3, Han Caneadea silt loam, sloping phase 3 7 = cent slope) 
. = hy" Meadville gravelly silt loam Painesville silt loam 
8 (aa Meadville silt loam Painesville silt loam, sloping phase | 
Wayne silt loa m 
Ww lly | 
ee ear reitinihi " WELL-DRAINED AND IMPERFECTLY DRAINED NEARLY LEVEL TO Allis 
pele} * 
= GENTLY SLOPING SOILS ONOUTWASH AND STREAM TERRACES silt foam, 
| porate steep phase 
v3 Fiauct (15-30 percent slope) 
hua) ra WELL-DRAINED NONSTONY SOILS WITH MODERATE SLOPES ON TILL saaiaigtclar “i 
Chenango gravelly loa 
ee —— I es toam, WY Chenango gravelly sandy toa Yai 
; Meadville silt loam, sloping phase Che 


Chenango silt loa m Allis 
silt loam, 


=<\ {Ih 
QUIN 
i: 


Pipa 
ee. 


| lopi 
i h 
3 i ~ CONVENTIONAL Wooster loam, rolling phase G18 weroent stops) 
4 “4 | SIGNS WELL-DRAINED MODERATELY SLOPING TO HILLY SOILS ON OUTWASH 
z \ LY f yy, \ CULTURE STEEP SOILS AND STONY MODERATELY SLOPING SOILS ON TILL Chicas ieedille leah, waning obese 
nN \ f t ale ais 7 4h eeeuiniiaal Allis silt loam, moderately steep phase Massillon gravelly sandy loa m 
RK WA i Cambridge gravelly silt loam, steep phase GF Ma m Atherton 
| | Heh Otta - silt loam 
XY i Hanover stony loam, moderately steep phase (O-3 percent slope) 
. J) palnaninebacek baie 7 WELL-DRAINED SOILS ON FLOOD PLAINS 
A\ Gity or Village, Roads, Building = = = Lordstown stony loam, moderately steep phase : 
> Wharves, Jetties, Breakwater, Lordstown stony loam, steep phase 
: Ne / {aves Laghowns, For mio pa I is 
y ~))OCRpopteeacK Venango silt loam, moderately steep phase Chagrin ai Braceville 
) FR Wayne gravelly silt loam, moderately steep phase silt loam 
i, & ech cs . (0-3 percent lone) 
ry road Wooster gravelly loam, steep phase ra sospihastidiaiaiai 
St Wooster stony loam, moderately steep phase 
— Wooster stony loa : ioga silt rides ee 
Bridges, Ferry RR. MODERATELY WELL DRAINED GENTLY SLOPING SOILS ON TILL pris 
(3-7 percent slope) 
Ca elly s IMPERFECTLY DRAINED SOILS ON FLOOD PLAINS 
Cambridge silt loa Ca 
Ford, Dam, Boundary 1 past Ellsworth silt loa m obdell loam 
Sawmill, Windmill Rittman silt loa obdell silt loam 
Titusville silt loa mr Lobdell silt loam, high-bottom phase Chi 
ra Pp WA Middlebury loam silty ey toe 
iS me Middlebury loam, high-bottom phase (0-2 percent slope) 
School, Church, MODERATELY WELL DRAINED SOILS WITH MODERATE SLOPES ON TILL Middlebury silt loom 
ery, Cemeteries Middlebury silt loam, high-bottom phase 
Cambridge silt loam, sloping phase 
Rittman silt loam, sloping phase 


Titusville silt loam, sloping phase 


aneadea 


Canead 
Alluvial soils, undifferentiated silt loam 
IMPERFECTLY DRAINED SOILS WITH GENTLE TO MODERATE SLOPES ON TILL (3-7 percent slope) 
Holly silt loam 
Gresham silt loa m aa] Holl 
Mahoning silt loa Papakating silty clay laa 
Ven m Wayland silt loa m 
ee wer Wayland silt loam, hig h-bottom phase “alr ers 
Venango silt loam, sloping phase sloping phase 
Wadsworth silt loam (7-15 percent slope) 
ORGANIC SOILS | | 
POORLY DRAINED SOILS ON UPLANDS AND TERRACES m 
Ea fuck, sheilgiinitese 
loam 


(2) 
=a 
@ 
= 
@ 
=] 
oR 


Allis silt loam, sloping phase 


DIAGRAM 


Showing arrangement of sheets 


F-4 
=. 
2 
a 
°o 
> 
2 
o 
> 
3 
[o) 
N 
ov 


7™9O 9 
o = 
s 3 
22 
g é 
an) 
a 
= < 
= 
So 
ge 
365 
eo 
2 — 
ss 
33 
o oOo 
°o 


> 
5) 
& 


ae a eee ee eC 


arengo silty clay loam 


Trumbull silty clay loam 


ts] 
=< 
aa 
a) 
33 
= 


Cambridge 
ravelly silt loa 
SHEET NO. 1 SHEET NO. 2 Nw oe (3-7 percent slo 
, and Bluff, Escarpment, 
Sand dunes Mine dumps 
DRAINAGE Cambridge 
(Printed in blue) gravelly silt loam, 


as 
ercent slope) 


SHEET NO. 4 


a 
£ 
a 
s 
Pa 
N 
2 
o3 
fe} a0 
1 ' Bo] 
1 
oO 


(0-3 percent slope) 


VENANGO CO. | 


/SCRAWFORD: 9 
MERGER CO 


02°30" goer =0C”*~—“‘i‘“‘“‘S;~;OW”™”™”™O™O™OOOOOOOUOUUUUU ee ae !~*«~*~*~*!*~<~S*~<=S=~*t*it we !!!~*~*”*”*”*~*~<~=ti“‘i<=t ga gegen ES SF 


-- SS 
iter, Chief Soil Correlat 

C. P. Barnes, ief Analyst, Soil Us Productivity. Scale 1: 31680 

Earl D. Fowler. Principal Soil Correlator, Northern States. ] 0 l 2 Miles 
orrelstion by W. J. Latimer, Senior Soil Scientist. 

Soils su 36-39 by S. R. Bacon, in charge, and R. T. A. Burke, U.S. Department of Agriculture, 5 5 ‘ 

a oward Wm. Higbee, J. K. Thornton, D. K. Wolff, S. Von Day, C. S. Binet. 4nd Gerald ae, 3 000 0 2000 10 000 Feet 

Pennsylvania State é ollege a ell —— ee 


WL 
. 4 yf eave t f 
t ea = 2 el SS. 
" LY a 
_ ae, Lom =< al 
» \Tts 
HI 
es 
Tt 
. a 
\ Tts 


Chagrin 
l 


oam, 
high- bottom phase 
(0-3 percent slope) 


w 
Q 
= 3 
2 


oO 
D 
= 
a} 
& 


ca 
= 
ox) 
3 


sloping pha 
(7-15 percent slope 


rs 
Bo] 
~ 


2 
~Ss 
om 
oe 


sc] 
oO 
QO sz 
—~ a 
& 9 m 3 
S @ aay 
= 5 
3° D 
» ° 
os 


io) 
nm 
no] 
Uv 


= 

ta > 

= 7 

C20 

aes 5 

coo 9° ® 

383 2 3 
=] 

33 a 

= o 

sd o 


=~ 

ao) 
—< 

no] 


2 
w 
4 
fe} ° 
re) @ 
= =] 
n” 
fe) 
® 


~ 
W 
N 

Bo) 
=-5a 

a 
ao] 
~ 


2.9 
R33 
OQ —_ 
o laa 
— ea 
3 
2 © 
° 
® 


silt loam, 


phas 
ercent slope) 


rhe 
pa 
oa 
eo) 


on 
° 
vo ) 
= 
2 me 
a =. 
— ¥ 
@® 
oe 


enan 


N 
uo 
a 
3 2 
n” 
eas 
@ 
38° 
> 
a3 
o 
2 
[f- no 
e oo 
a 2a 
& RRS 32 
3° 
= es 
3 Pe 
o 
= 
< 
3 


renchtown 


° 
& 
5) 
2 
no} 


n 

@ 2. 

a7 
mi) oz 
a $° 

v3 

°o 

i 


~ 
nN 
N 
ao] 
> 
a) 
~— 


uw 
geo 
$5 

oz 
23> 2 o® 
eas 
° 
@ 


anover 


(3-7 percent slope) 


NS 
a 
w 
mea 
o 
o < a 
e256 
Pi a 
° ° 
@ < 
25098 
oa ® 
Ya 
OW: 
5] 
o 
& 


~ 
WwW 
N 
vo 
> 
ao] 
~ 


© 
S 
fe} 
& o 
23 
ov” 
° 
© 


(O-3 percent slope) 


lf 
o2 
o 


fa 
—S—— 


bs 


ah Ea 


iy } e\ 


Revers 
_———— 


(er 
> 
At 


é& N i Z 


AN 


LEGEND 


Holly 
silt loam, 
gh- bottom phase 
(O-3 percent slope) 


2 
ws 
o 
eo 
= 
@aoo52 
 ] 
a 
os 
uw 
[} 


loam 
ercent slope) 


x 
a 
ao 
DvD 


“ 
oO 
w 
oOo 
= 

~ 


3 
° 
Qa 
© 
= 
i e 
bn OOL oie 
= Zo 3 
=x e<<5 <3 
3 oR2-0 = ° 
®agOo< < 
3920 ® 
5 = 
ecSs 
=> 0 
S =: 
Zo 
yn 
© 


silt loa 
(O-3 percent slope) 


za 

=o 

x — 3 
a °o 
33 


S 

ww 

no] 
oa 

a) 


7) 
= ( ie 
=o 5 =o 
—_ & Z®o8 
2 Sao 
| 
° 
@ 


silt loam, 
high- bottom phase 
(0-3 perce 


c 
@& 
~ 


w 
vD 

- 

cs 

al =) 
2) 
oS 


(7-15 percen 


t | 


stony loam, 
moderately steep phase 


(15-30 percent slope) 


phase 
ercent slope) 


@ 
oO 
b) 


+42ear 
®oo 
@Ss 
e2a 
Ge a 
2 
fe) 
as¢ 
3 


silt loa 
(O-3 percent slope) 


high-bottom phase 
(O-3 percent slope) 


= 
nN 
o> 
> 
UD 
~ 


[o) 
rn) 2. 
=z < 
a Soe 
ce 3 2s 
os = = jo fla 
® a < 
32 3 <5 
re ong 
5 2oa° 
=< 
° 
® 
os Re 
2. 
2 
on 
S < 
= 3 


3 


=~ 
12) 
Ww 
ao) 
=> 
a=] 
~ 


o 
4 
in] 
2 
r= | 
a 
° 
@ 


Middlebury 
loam 


high-bottom phase 
(0-3 percent slope) 


Mea 


a 
<< 
S| 


< 
o) 
ua 
3 
i 
5° 
o 


~ 
Ww 
=< 
~w @ 
Uv 


ercent slope) 


oam 
‘2-7 percent slope) 


. 
1) 
=o 
= 
> 


$ y loam 
ercent slope) 


me 
4 
oO 

i 


< 
© 
ion 
w” 
® 
= =) 
a 
° 


(15-30 percent slope) 


2 
< 
@ 
wie 
Us 
yy 
@e 
° 
® 


Massillon 


ie 
Noo 
5) 

£& 


silt loam 
{ percent slope) 


@ 

Wo os 
>= 2 =e 
<. <. 
Cy @ @ 


Meadville 
It | 


e 
stony silt loam, 
moderately steep phase 
(15*30 percent slope) 


=~ 
<= 
= 


S$ 
ao 
ioe 4 
zc 
= 
2 5- 
ay 
® 


very fine sandy loam 
(10+20 percent slope) 


2 

og 

= 
aes 
< 


= 
o 
<2 
4 
’ 
= 


=] 
@® 
® 
x 
oc 
< 
@ 


=U 
=< 
=< 

ie] 
3 


2 

nN 2, 

S 

acs 

zoo 

[2] 

pox 

22% 
os 

Yo 

So 

bo) 

& 


ainesv 
silt loa 
(3-7 percent slope) 


sloping phase 
(7-15 percent slope) 


mo 
(15-30 p 


PENNSYLVANIA STATE COLLEGE 
SCHOOL OF AGRICULTURE AND EXPERIMENT STATION 


— 


Ww 
ov - 
a= 
a a 
=) 
53825 
35 
iE 
So 
=| 
ae 


Ko) 


” 
oe 
© 
8 
2508 
a5¢ 
° 

vv 
@ 
& 


3 


ine af 


Dg. 
od = 
qe2c 
ot @ 
2 223 
—c 
° 
Yo 
93 


oO 
nN 
= 
ao] 
© 
~— 


Ni 
25 
@ 
ie) 
= e358 
® 
- Ss 
o 
oO 


fo) 
Ww 
wo 
Es: 
~ 
23 
Ro) 


® 

s = 
= &2eg 

=] @ 

o 

° 

© 


(O-3 percent 


TC gu 
2o 


silt loam 
(O-2 percent slope) 


silt loam, 


(3-7 percent slope) 


BP 
(7-15 percent slope) 


enan 


(2-7 percent slope) 


2 
o< 

= a. 
0a 
[o) 

oO 

® 


enan 


( (e) 
(2-7 percent slope) 


U0 


oping phase 
(7-15 percent slope) 


(2-7 percent slope) 


+ | : 


Wooster 
gravelly loam, 
rolling phase 

(7-15 percent slope) 
Wer 

Wooster 
gravelly loam 
steep ph 

(30 + percent slope) 
Wet 
Woost 
| 
(3-7 p t slope) 


~ 

SS 
Ho 
®55 
ss5 
$33 
oy, 
ny 
5° 
ao) 

© 

& 


Wooster 


stony loa 
(5-15 percent s!o 


UD 
& 


moderately steep phase 
(15-30 percent slope) 


= 2 
3 a 


= 
< 


w 

“N 
Bw 
e = 
i. 
haar 
® Oo 
sks 
=a®a 
a3 
oe 


8 


Wayne 
silt loam, 


sloping phase 
(7-15 percent slope) 


— i 
iy 
3 


gravelly silt loam, 


62 

w 

U 

90 
= 3 
23533 

2 3 

pad 

° 

Do 

oa 


~ 


ap compi n rtographic Section, 
H. W. Whitlock, Engineer, in Charge 


Base map compile adrangles 
10000 foot grid based on Pennsylvania ( North) rectangular coordinate syste 


wy rs 
. i 
‘09 ODNVNGYALOO NAYUVM 
~ 


[: 


SOIL MAP PENNSYLVANIA STATE COLLEGE 
SCHOOL OF AGRICULTURE AND EXPERIMENT STATION 


CRAWFORD COUNTY - PENNSYLVANIA 


SHEET NO. 4 


U. 8. DEPARTMENT OF AGRICULTURE 


—— 


i I EL TT Ua 
: \eolcahct a, / NAS" 7 NW SF 
a =<i\ coy Cee) is ri GAZ 6 RGN (Ce 
[7 =~ N oe L 


N m onsdu} « 
Pf ) Stertto 


jlelalelal; 


/ 
ING 
XY) » = 
aw, 
\ 


t 
RS 
Q 
6 es 
Oo 


LE 


° 
° 
— ASHTABULA 


5 —— 
~ 


Lamy / 
SYA 


s —, 
a s 
\ 1. 
| <j 
./ 
Ps J) M< 
m PS 


ce 
0 RY 


/ 
ts) ) Sal y | ANS i a \ 
| y ie g . . 
@) i 4 & { (> Se Y ( y \ We mieten 
: lt \ LM Se 5 Fs \ Cc SL 
Wa Hy i . , | Deer ea P ey y,! \ \ LZ Rrater an 
| \ : ag) ~ = NZ ILA tA N \ |! ieee 
F 7) (| Van ——— @ . > id { s A re Amynsville j Ce .\ . See Ca 
i Re SS a ee eee " 7 fF is —— i / ff f \ 4 Be ; 
wil ew ee SN —~B | Oe os ee) d Tk s A a kal > Len\ Ca \ re 
we C ( =" } re Sg PAS i a FESS h. XX | Waters t\ \| 
- vd : eS Sy SS' ss S 1 —f > j LNG 
vail f Ln — \\ } Me SFr 2 
>it _ \, Ca 
> 4 x 
. > 


37°30" > 
SJ 


4 ! { s Nh Sy 
Se: | SES 5 
oe — =e) j RES rs . 
Sateen \ G, | = ie yl ca ms See \ 
SS O fii Wa = | Cd ~ \ xe ; 
SN ox ~ "uA li > al . C2 oe aN 
. P : A Ht | a pi Ls ah a, \ | . S i S Bs 
vy - it i 
| ~ Cd g \ 


/ ‘ 
nneaut Lake | 


Shee 


fo 
a . \ / { 
oe re ra) 
| a 
S {— | 
= r, 3 
Y atte | - 
z | « or q }) 
i a - v4 
. NEG 
bees 
{. Y \ 


ig ice 


, : a 
ANG 
ae 


FsJh 
ar 


£— > 
AsO So 


—= 


ee ee 


Ss 


OHI 
PENNSYLVANIA 


ae 


= 


Beseren ata 


) 


i 


wits “or | 


Nl N i a 1, Y < l ms = \ AED | 
\ | SS h bs. « 


KS 


% = 
“ ‘yy \ 
, 4 S 
~ », 
% y, N ‘ ==>. 
P- LON SS 
= \ 
=\ “i AA 
= o INS 
SS 
< SAS 
i i 
f t= —2 
ee 
. 
AZ, 
>, z 
Ee ’ Py 
> ' - = 
Py Ze b \ = 
is % Rae 
A 
=> 


_— > — - - 
z a la~> 
fe / ¢ 
fi 
/ 


PRD FZ SOe Ss Sc SRR BRD pS | tata ee ae 


i's 
ap eee ee) 
Se \ J 
tee = Yi, ah VY, 
iS Sala A, / 
‘ se Vp hh Le = 
ML) EF we OSA : Yr 
¥ — = j \ Mie , } Sg Zs, MV a ( Ld 
2 A\ fia HUH, Vp. A 
= en — ; ‘aah ay er 
~~ = \\ \ re oe = SS 4 4) Vda 
J) ~ > tp - i, i 
RE Z = Py j . 
. YK = Z Zo & | 
’ > 5 5 Wy 4 } = 
= ( 2a >," y y 
VX = x y a 3 
» Ve “an == = a, sf y 
. \\ \ v4 a “a 7 f 
of \\ Wty, Z =e) y, 
\ S . y ( 


| 7™ aN oy — . ’ a 
i Ne / 1 > te = NY € 5 am\ 
SHAY Po 5 ‘| 
— I yi a Oy tixs 4 tpn | 
GaN ee.) “ 
aint te \ \ oa 
I Ne ‘ ne) \ my J —> 
NS i \ y, 
4 


ae 
acon eal 
= <M, APS ? 
eQ e 
\- Y 
: 
iy 7 
i 
4 & = es 
SEES 5 - 
Fs \ 
WA 


eS: 
A 


q £ © * 
by) a% tae VR 
we YON L ilies  g' < \ 
\ a ls g—~Ns\ll<«>\)> 
- x iN oe < co tawe lt Pe ~~ - 7 } —~ \F 
Sj Ss PL So Se a ie : 
, | i —— py a Af 
il f Cue ont meas 
1 ae 5 — . RS", 
} 7 a Ne 
3 i = 
; amr 
iN 


———=—=——————> 
| ee 


ASO 


i ~ Cf aN 


see 


AN és 


iz 


eon 


cd 


aN ee ‘= : 
| 


noe a; XS 

ae 

IRS 5 a1EN re aS bie = 
Ls . 


/ J : " ) ft =_—e N — 
rape LO See ~ 
w os 
SN eA 


‘Ga 
= 


<7, 
Ree Ps 
: 


o 

2: 

L HTABULA co 
FOR 0. rr 


U 
L | 


ee 


TRUMBULL _CO |g AS 
> EY 
= NSD. J 
- 2 Gt 
» | } 
ini ~ 2 TJ 
’ o 
= 
H ’ } e) 
. | 
—— 


80*0s'00” 


12°30" 


CRAWFORD COUNTY, PENNSYLVANIA, SOILS: SUMMARY OF IMPORTANT CHARACTERISTICS 


a i SS SSS 


Soil bsp 1 Physiographic position | Slope Drainage 
ae Plow layer Subsoil Substratum 
i 
hicag P Grayish b: Mottled 1 and | Compact silty clay residuum that 
is silt loam__........-..--.---.-| ADL | Upland-------------| 0-7 | Poor -------------- Tayish brown- ----- ottle ay, yellow, I : y res 1 1a 
Allis silt loam_--_---------------- AL Upland--------- ats sta . brown; pineeie: rests on unweathered acid gray 
shale at 18 to 36 inches. 
apt an Poor_-.---- .------- Grayish brown------ Mottled gray, yellow, and | Compact silty clay residuum that 
Moderately steep phase------- ALM Upland--------- 15-30 our 9 brown; plastic. rests on unweathered acid gray 
shale at 18 to 36 inches. 
ing phase................| Aus | Upland_----------- — Poore.22<2s22-eesss2 Grayish brown------ Mottled gray, yellow, and | Compact silty clay residuum that | 
Sloping phase_---~----------- Ars | Upland------ tTo 308 % | brown; plastic. | rests on unweathered acid gray 
| shale at 18 to 36 inches. 
: A : A i ie | Variable but prin-| Variable-_._.___-__- Variable; variable consistence.. Recent alluvium principally of 
Alluvial soils, undifferentiated-.--.- A Flood plain- | 0-3 cipally poor: P sandy shale and sandstone ori- | 
gin. 
it loam_...._....------| Amv | Terrace..---------- | Poor_-------------- Dark grayish brown_| Gray mottled with brown; | Mottled compact silty clay loam 
Atherton silt loam_--------------- Ar Terraee <2 | aed | slightly compact. underlain by stratified silt, clay, 
| | | and gravel. 
on pers te Pee a nes Ue 
i ilt loam...-.----------| Bs | Terrace------------ oO Imperfect --------- Grayish brown------ | Yellowish brown or yellow, | Stratified layers of sand and gravel 
Braceville silt loam--_------------ Bs Terrace. - - - : P sic | mottled below 15 inches; of sandstone, shale, and lime- 
| friable. stone origin; calcareous below 
| 6 to 10 feet. 
A It loam......| Ca | Upland_.----------- 0- Moderately good__--| Grayish brown-_----- Yellowish brown mottled; | Mottled compact Wisconsin silt 
Cambridge gravelly silt loam-- -.-- Ca Upisad-- q ee » friable to 12 or 18 inches, loam till; strongly acid to 6 or 7 
very hard below. feet, calcareous below; contains 
more stone fragments than Cam- 
bridge silt loam. 
babe 2) Meh 15-30 | Moderately good__._| Grayish brown_.----| Yellowish brown mottled; fri- | Mottled compact Wisconsin silt 
Steep phase. .--------------- Cer | Upland ve able to 12 or 18 inches, very loam till; strongly acid to 6 or 
hard below. 7 feet, calcareous below; con- 
tains more stone fragments 
than Cambridge silt loam 
A lt lonam .-—s—s«—s—s—s—ssdLt(‘<tiOL OCUpland_.----------- 0- Moderately good____| Grayish brown------ Yellowish brown mottled; fri- | Mottled compact Wisconain silt 
Cambridge silt loam_. ------------ Cs Upland. - 7 vs " able to 12 or 18 inches, very loam till; strongly acid to 6 or 
hard below. 7 feet, calcareous below. 
as ae a Eo eee 7-15 | Moderately good_.__| Grayish brown-_-_-- Yellowish brown mottled; fri- | Mottled compact Wisconsin silt 
Sloping phase_--.-~---------- Upland * oe able to 12 or 18 inches, very loam till; strongly acid to 6 or 
| | hard below. 7 feet, calcareous below. 
i q = PoOfscscscscaceence Dark grayish brown | Mottled light gray and yellow- | Mottled alkaline to caleareous 
Canadice silt loam----~---------- Terrace.-.----=-- 0-7 | Poor to ay ish brown; dense. laminated silt and clay. 
tthe 2. .tti(‘été*dS:*CtC RO Perret... 3 cuccuuec Imperfect___.------ Grayish brown_----_ Light yellowish brown, mot- | Mottled alkaline to ealoareous 
Caneadea silt loam_-.------------ | Terrace. ----- nik Pe _ tled below 14 inches; com- laminated silt and clay. 
pact. 
ing phase................| Cps | Terrace. ----------- -15 | Imperfect_--------- Grayish brown_-_-_--- Light yellowish brown, mot- | Mottled alkaline to caleareous 
Sloping phase-.-_---.-------- Herraten 27> ey ES - tled below 14 inches; com- laminated silt and clay. 
pact. 
; ; Eh Good____.._---_-__- Brown or yellowish | Yellowish brown; very friable_| Neutral to mildly alkaline allu- 
Chagrin loam..._-.---~---------- Flood plait .-2- ve brown. z : vium principally of shale, sand- 
stone, and limestone origin, 
i | oO Goodds23225222565-- Brown or yellowish | Yellowish brown; very friable_| Neutral to mildly alkaline allu- 
High-bottom phase.._-.------ Flood plain- 3 brown. 7 vium principally of shale, sand- 
stone, and limestone origin. 
phe ; in eee ee 0-2 Good___________-_-- Brown or yellowish | Yellowish brown; very friable.| Neutral to mildly alkaline allu- 
Chagrin silt loam--_-------------- Flood plain. brown. 7; : vium principally of shale, sand- 
stone, and limestone origin, 
ich-bottom phase...........| Con | Flood plain_-------- Good__..---------- Brown or yellowish Neutral to mildly alkaline allu- 
High-bottom phase__.-.------ Flood plain--- 0-3 brown. 7 vium principally of shale, sand- 
stone, and limestone origin. 
ISIE CIAO TRE EET | Gadi Yellowish brown_---| Yellowish brown; friable_____- Stratified sand and gravel; calcare- 
Chenango gravelly loam......-.--- Terrace. ---------- 0-7 , otis below Oto 10 fect. 
i ---| 7- Good_..-.--------- Yellowish brown__._| Yellowish brown; friable------ Stratified sand and gravel; calcare- 
Sloping phase owen meer ee eense Terrace ican aaa aa 7 15 ous below 6 to 10 feet. 
Chenango gravelly sandy loam Terrace. ----------- 0-7 | Good____-_____---- Yellowish brown__-_| Yellowish brown; friable_-_--_- Stratified sand and gravel; calcare- 


Chenango loam. --_-_.-.---------- 
Chenango silt loam___._---------- 


Chippewa silty clay loam_...._---- 


———$ $$ | | 


ee 


Ellsworth silt loam_........------ Upland. ----------- 
Frenchtown silt loam____._.------ Upland. ----------- 
Gresham silt loam__..._.--------- Upland_------------ 
Hanover gravelly loam____..-.---- Upland...---------- 

Sloping phase__._....---.---- Upland._----------- 
Hanover loam_-_--...-.---------- Upland__.---------- 
Hanover stony loam___-....------ Upland__----------- 

Moderately steep phase- -----_- Upland_-...--------- 

Holly silt loam__._...-.-.-.------ Flood plain 

High-bottom phase_....-..-_- Flood plain 
Kerrtown silt loam__...---------- Flood plain 
Lake marsh_-____--.-----.-------- Depressions 
Lobdell loam. __.--...----------- Flood plain 
Lobdell silt loam___.....--------- Flood plain 

High-bottom phase_......-.-. Flood plain 
Lordstown stony loam__...------- Upland...---------- 

Moderately steep phase- ------ Upland....--------- 

Steep phase._._....----.---- Lst Upland__----------- 
Mahoning silt loam___._-.-...---- Ma Upland.......------ 0-7 
Marengo silty clay loam_-__------ Mc Upland.__---------- 0-2 
Massillon gravelly loam...-------- Mu | Upland_..---------- 0-7 
Massillon gravelly sandy loam- ---- Mu Upland_-_----------- 6-15 

Hilly phase---....----------- Mu. | Upland-_-.---------- 15-30 
Meadville gravelly silt loam. ----- Ma Upland_-_----------- 0-7 
Meadville silt loam___--..-------- Ms Upland_.-.--------- 0-7 

Sloping phase__-..-.--------- Mss | Upland_------------ 7-15 
Meadville stony silt loam moder- | Mvm | Upland-_------------ 15-30 

ately steep lisse: 
Middlebury loam.....------------| Ms _ | Flood plain--------- 

High-bottom phase_-.-.------| Mes | Flood plain_-------- 
Middlebury silt loam_..--..------| Ms _ | Flood plain--------- 

High-bottom phase.......-.--| Masa | Flood plain--------- 

| 
Muck, shallow phase-_-.---------| Mw | Depressions_-.------ 


Painesville silt loam. -_....-------- 


Sloping phase_.__.----------- 


Papakating silty clay loam_---.---- 


| | | 


limestone origin; may be calcare- 
ous below 6 to 10 feet. 

Good to excessive_._.| Brown__----------- Light brown or yellowish | Stratified sand, silt, and gravel 
| brown; loose. largely of sandstone, shale, and 
| limestone origin; may be calcare- 
| ous below 6 to 10 feet. 

Good__._-----.---- Grayish brown- ----- | Yellowish brown, mottled be- | Compact Wisconsin silt loam till; 
low 22 to 36 inches; friable strongly acid to 6 or 7 feet, cal- 

| ' to mottled layer, compact careous below. 
| below. 

Good___.---------- | Grayish brown- - ---- Yellowish brown, mottled be- | Compact Wisconsin silt loam till; 
low 22 to 36 inches; friable strongly acid to 6 or 7 feet, cal- 
to mottled layer, compact careous below. 

| | below. 

Good_..------------ Grayish brown- --- -- | Yellowish brown, mottled be- | Compact Wisconsin silt loam till; 

low 22 to 36 inches; friable strongly acid to 6 or 7 feet, cal- 
| to mottled layer, compact careous below. 
below. 

Good. ...---------- Grayish brown- ----- Yellowish brown, mottled be- | Compact Wisconsin silt loam till; 

low 22 to 36 inches; friable strongly acid to 6 or 7 feet, cal- 
| to mottled layer, compact careous below. 
below. 

Imperfect - - - ------- Dark grayish brown.-|} Yellowish brown, mottled be- | Strongly acid alluvium principally 
low 12 to 16 inches; friable. of sandstone and shale origin. 

Imperfect ___--.---- Dark grayish brown--! Yellowish brown, mottled be- | Strongly acid alluvium prineipally 
| low 12 to 16 inches; friable. of sandstone and shale origin. 

Imperfect ___--.---- Dark grayish brown--| Yellowish brown, mottled be- | Strongly acid alluvium prinei lly 
| low 12 to 16 inches; friable. of sandstone and shale origin. 

Imperfect _ __------- Dark grayish brown__| Yellowish brown, mottled be- | Strongly acid alluvium principally 
| low 12 to 16 inches; friable. of sandstone and shale origin. 

Permanently wet_.--| Black_...-.-------- Black, soft, and spongy------ Muck underlain at 12 to 30 inches 

by plastic blue or grayish-blue 
heavy clay. 

Good____---------- Yellowish brown_-_--| Yellow or yellowish brown; | Yellowish-brown to gray laminated 
loose. loamy very fine sand and fine 

sand. 

Good-_-.------------ Grayish brown-.----- Light yellowish brown; com- | Laminated olive-gray blocky cal- 
pact. careous silt and clay. 

Good____---------- Grayish brown_----- Light yellowish brown; com- | Laminated olive-gray blocky cal- 

t. careous silt and clay. 
Very poor. _-.------ Dark grayish brown_-_| Gray mottled with brown; | Alluvium principally of sandstone 


Soil profile 


ous below 6 to 10 feet. 


Stratified sand and gravel; ealcare- 
ous below 6 to 10 feet. 


Yellowish brown___-_| Yellowish brown; friable------ 


Stratified sand and gravel; ealcare- 


Yellowish brown; friable------ 
ous below 6 to 10 feet. 


Yellowish brown. --- 


Wisconsin and Illinoian till; strong- 
ly acid to 5 or 6 feet, in places 
calcareous below this depth. 


Gray mottled with brown; 


Nearly black__--__-- 
firm. 


Dark grayish brown- 
low 14 inches; plastic and 
sticky when wet, friable 
when moist. 


loam till principally of shale, 
sandstone, and limestone origin. 


Gray mottled with brown and | Mottled neutral to slightly acid 

yellow; slightly compact. loam till of Wisconsin age prin- 
cipally of shale and sandstone 
origin, 


Dark grayish brown_- 


Mottled gray, 
brown; friable to 13 inches, 
hard below. 


Gray to grayish 
brown. 


silty clay loam till principally 
of shale and sandstone origin. 


Yellowish brown to | Yellowish brown; friable____-- 


grayish brown. till principally of shale and 
sandstone origin; contains many 


sandstone fragments. 


Compact strongly acid Ilinoian 
till principally of shale and 
sandstone origin; contains many 
sandstone fragments. 


Yellowish brown to | Yellowish brown; friable------ 


grayish brown. 


Yellowish brown, slightly | Compact strongly acid Iinoian 
mottled and compact in till principally of shale and 
lower part. sandstone origin; contains many 
sandstone fragments. 


Dark yellowish 
brown. 


Yellowish brown, slightly | Compact strongly acid I)linoian 
mottled and compact in till principally of shale and 
lower part. sandstone origin; containa many 

sandstone fragments. 


Dark yellowish 
brown. 


Dark yellowish 


Yellowish brown, slightly | Compact strongly acid I)linoian 
brown. i 


mottled and compact in till principally of shale and 
lower part. sandstone origin; containa many 
sandstone fragments. 


Gray_.... --------- | Gray mottled with brown and | Strongly acid alluvium prinei ally 
yellow; plastic when wet. of sandstone and shale origin. 

Gray..........--.-- | Gray mottled with brown and | Strongly acid alluvium principally 
| yellow; plastic when wet. of sandstone and shale origin. 


Yellowish brown; friable____-- Strongly acid alluvium principally 


of sandstone and shale origin. 


Brown to black; fibrous Zawoee Principally partly decomposed or- 


ganic matter. 


Yellowish brown, mottled be- | Neutral to mildly alkaline alluvium 
low 12 to 16 inches; friable. principally of sandstone, shale, 
and limestone origin. 


Dark grayish brown_- 


Dark grayish brown_. 
low 12 to 16 inches; friable. principally of sandstone, shale, 


and limestone origin. 


Dark grayish brown_. 
low 12 to 16 inches; friable. principally of sandstone, shale, 


and limestone origin. 


Yellowish brown to | Yellowish brown; friable__---- 


nt Strongly acid Wisconsin till resting 
grayish brown. 


on bedrock of broken acid gray 
sandstone at 18 to 36 inches. 


Yellowish brown to 


Yellowish brown; friable____-- 
grayish brown. 


Strongly acid Wisconsin till resting 
on bedrock of broken acid gray 
sandstone at 18 to 36 inches. 


| | 


Yellowish brown to 
grayish brown. 


Yellowish brown; friable_-__-- Strongly acid Wisconsin till resting 
on bedrock of broken acid gray 


sandstone at 18 to 36 inches. 


i eS 


Imperfect. -....-_-- Gray to dark gray....| Mottled gray and yellow; | Calcareous Wisconsin till princi- 
plastic when wet, slightly pally of sandstone, shale, and 
compact. limestone origin. 

Very poor. _...--.-- Almost black-__---- Light gray or gray mottled | Calcareous Wisconsin till princi- 
with brown; very firm. pay of sandstone, shale, and 

imestone origin. 

Good. ...---------- Grayish brown. ----- Yellowish brown; slightly | Stratified sand, silt, and gravel 


compact. largely of sandstone, shale, and 
limestone origin; may be calcare- 
ous below 6 to 10 feet. 

Good to excessive - -- Yellowish brown; slightly 


compact. 


Stratified sand, silt, and gravel 
largely of sandstone, shale, and 


plastic; very firm. and shale origin. 


ee ee ee 


Peat.........-------------------| P| Depressions_....---- Permanently wet...-| Dark brown to black_| Dark brown to black; fibrous_-_| Relatively undecomposed woody 
swamp vegetation. 
Rittman silt loam_......---------| Rs | Upland_------------ Moderately good -_-| Grayish brown------ Yellowish brown, mottled be- | Wisconsin till principally from 
low 18 inches; very firm. sandstone, shale, and limestone; 
calcareous at 6 to 8 feet. 

Sloping phase_........-.-----| Rss | Upland_------------ Moderately good-_-.--| Grayish brown------ Yellowish brown, mottled be- | Wisconsin till principally from 

low 18 inches; very firm. sandstone, shale, and limestone; 
calcareous at 6 to 8 feet. 
Shelmadine silt loam__-......-----| Ss | Upland.------------ Poors. -2ssessssce Dark grayish brown--| Gray mottled with brown and | Mottled strongly acid Illinoian till 
yellow, plastic when wet, principally of sandstone and 
slightly compact. shale origin. 
Tioga loam.__...----------------| Tu | Flood plain--------- Good._..---------- Brown or yellowish | Yellowish brown; very friable-| Strongly acid alluvium principally 
brown. of sandstone and shale origin. 
eee 
High-bottom phase._....-----] Tun | Flood plain--------- Good__..---.------ Brown or yellowish | Yellowish brown; very friable_| Strongly acid alluvium principally 
brown. of sandstone and shale origin. 
Tioga silt loam .....-------------] Ts | Flood plain-._---._- Good__...--------- Brown or yellowish | Yellowish brown; very friable_| Strongly acid alluvium principally 
brown. of sandstone and shale origin. 

High-bottom phase-_---------| Tsa | Flood plain.-----.-- Good -ssseceusee ss Brown or yellowish | Yellowish brown; very friable-| Strongly acid alluvium principally 

brown. of sandstone and shale origin. 
Titusville silt loam........-------| Tr | Upland_------------ Moderately good_.--| Grayish brown------ Yellowish brown, mottled be- | Mottled compact Illinoian till 
low 12 to 18 inches; friable largely of sandstone and shale 
to 12 to 18 inches, very hard origin. 
below. 

Sloping phase........--------| Trs | Upland_.----------- Moderately good___.| Grayish brown------ Yellowish brown, mottled be- | Mottled compact Illinoian _ till 
low 12 to 18 inches; friable largely of sandstone and shale 
to 12 to 18 inches, very hard origin. 
below. 

Trumbull silty clay loam._...-----| Tc | Upland------------- Poor____----------- Mottled brown and | Almost white, underlain by | Calcareous Wisconsin till princi- 
dark gray. mottled gray, yellow, and ally of sandstone, shale, and 
brown; friable in top part, imestone origin. 
compact below. 
avelly silt loam_...-.---| Va | Upland.------------ Imperfect_--------- Gray to grayish | Mottled yellow, gray, and | Mottled compact Wisconsin silt 
Venango gr y brown. brown; friable to 12 inches, loam till; strongly acid to 6 or 
very hard below. 7 feet, calcareous below. 
ilt loam__....--_-----=--- Upland_------------ 2-7 | Imperfect___-_____- Gray to grayish | Mottled vellow, gray, and | Mottled compact Wisconain silt 
Vensngo:silt te P brown. brown; friable to 12 inches, loam till; strongly acid to 6 or 
very hard below. 7 feet, calcareous below. 
derately steep phase______- Upland. .----------- 15-30) Imperfect___--_._-- Gray to grayish | Mottled yellow, gray, and | Mottled compact Wisconsin silt 

Moderately PP P brown. brown; friable to 12 inches, loam till; strongly acid to 6 or 

very hard below. 7 feet, calcareous below. 
ao HAsO Len eit one S U latid. iota Sats ais 7-15} Imperfect__.._-_--_- Gray to grayish | Mottled yellow, gray, and | Mottled compact Wisconain silt 

Sloping phase P brown. brown; friable to 12 inches, loam till; strongly acid to 6 or 

very hard below. 7 feet, calcareous below. 
It Joamico. chee see Upland.------------ 2-7 | Imperfect__-_.____-- Gray to grayish | Mottled yellow, gray, and | Mottled compact Wisconain silt 
Wadsworth silt loam P brown. brown; friable to 12 inches, loam to silty clay loam till; 
very firm below. strongly acid to 6 or 7 feet, cal- 
careous below. 
ilt loam.___--.--------- Flood plain......._- 0-3 | Poor__------------- Gray mottled with | Gray mottled with brown and | Neutral to mildly alkaline allu- 
Wayland silt loam F dark brown and yellow; plastic when wet, vium principally of sandstone, 
yellowish brown. friable when moist. shale, and limestone origin, 
High-bottom phase__-.------- Flood plain--..--.---| 0-3 | Poor_.._----------- Gray mottled with | Gray mottled with brown and | Neutral to mildly alkaline allu- 
dark brown and yellow; plastic when wet, vium principally of sandstone, 
yellowish brown. friable when moist. shale, and limestone origin. 
lly silt loam, moder- Upland_------------ 15-30 | Good__------------ Grayish brown to | Yellowish brown; friable------ Slightly compact Wisconsin silt 
bide be Pop case: ? P yellowish brown. loam to silty clay loam till; 
strongly acid to 6 or 7 feet, 
calcareous below. 
eee ee ee 
Wayne silt loam__--------------- Upland.------------ 0-7 Good___.---------- Grayish brown to | Yellowish brown; friable__---- Slightly compact Wisconsin silt 
yellowish brown. loam to silty clay loam till; 
strongly acid to 6 or 7 feet, 
calcareous below. 
opi hase_.-.--.--------- Wss Upland_------------ 7-15 | Good__.----------- Grayish brown to | Yellowish brown; friable_-_---- Slightly compact Wisconain silt 
stoping phare P yellowish brown. , loam to silty clay loam till; 
strongly acid to 6 or 7 feet, 
calcareous below. 
ere eee aa erate eacee re! vere ee Et ee ens 
ot Sets Wst | Upland__.----------|830+ | Good__------------| Grayish brown to | Yellowish brown; friable..-.--| Slightly compact Wisconsin silt 
Steep phere. . , yellowish brown. ; loam to silty clay loam till; 
strongly acid to 6 or 7 feet, 
calcareous below. 
oe a Sn ee ee a a ee es ee 
ise arreent Wa Upland..-.---------| 0-7 | Good___.-..-.-----| Pale brown or light | Yellowish brown; very friable-| Gravelly sandy loam loose Wis- 
Wooster gravelly loam p yellowish brown. consin till principally of sand- 
stone origin; strongly acid. 
EEE {a 
ee ep ate tc. J. ce eat Wer | Upland_------------ 7-15 | Good__-.---------- Pale brown or light | Yellowish brown; very friable-| Gravelly sandy loam loose Wis- 
Rolling phase-- . yellowish brown. , consin till principally of sand- 
stone origin; strongly acid. 
zee, Was ye Pes ee (ie re Re Pee eT | 9 ee ee eee ee 
See eee ae Wert | Upland_------------|30+ Good__..--.-------| Pale brown or light | Yeliowish brown; very friable_| Gravelly sandy loam loose Wis- 
Steep Passe : yellowish brown. consin till principally of sand- 
stone origin; strongly acid, 
eT aero eee ea! ee Yn enn ns ee (Eee a ee re Ee 
aati Wu Upland.------------| 0-7 Good_._...--------| Pale brown or light | Yellowish brown; very friable_| Sandy loam or loam loose Wiscon- 
Wooster loam_--- , yellowish brown. : sin till principally of sandstone 
origin; strongly acid. 
opie nee cca stetaee ts Wir | Upland-_------------ 7-15 | Good__-_--.------- Pale brown or light | Yellowish brown; very friable_| Sandy loam or loam loose Wiscon- 
Rolling phase- y yellowish brown. : sin till principally of sandstone 
origin; strongly acid. 
omnis ace Poke, Wr Upland__..---------| 0-15 | Good__------------| Pale brown or light | Yellowish brown; very friable_| Sandy loam or loam loose Wiscon- 
Wooster stony loam - P yellowish brown, sin till principally of sandstone 
origin; strongly acid. 
Moderately steep phase--_-_--- Wra | Upland_------------ 15-30 | Good_------------- Pale brown or light | Yellowish brown; very friable_| Sandy loam or loam loose Wiscon- 


yellowish brown. sin till principally of sandstone 


origin; strongly acid. 


Yellowish brown mottled be- | Calcareous Wisconsin silty clay 


yellow, and | Mottled strongly acid INinoian 


Yellowish brown, mottled be- | Neutral to mildly alkaline alluvium 


Yellowish brown, mottled be- | Neutral to mildly alkaline alluvium 


Principal use 


Hay, pasture. 


Forest. 


Hay, pasture. 


Principally nonagricultural but 


used to a limited extent for 
pasture and forest. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


Forest, pasture 


General farm crops, pasture. 


General farm crops, pasture. 


Corn, hay, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 
General farm crops, pasture. 
General farm crops, pasture. 
General farm crops, pasture. 
General farm crops, pasture. 


Pasture and forest, 


except 
where drained. 


General farm crops, hay, pas- 


ture. 


General farm crops, hay, pas- 


ture. 


General farm crops, pasture. 


General farm crops, pasture. 


Forest, pasture. 


General farm crops, pasture. 


Forest with some pasture, 


Forest with some pasture. 


Pasture, forest. 
Pasture, forest, some hay. 


General farm crops, pasture. 


Nonagricultural; covered with 


water. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


Forest or pasture; some used 


for general farm crops. 


Forest. 


Forest. 


General farm crops, pasture. 


Forest, pasture. 


General farm crops, pasture. 


Hay, pasture, 
crops, fruit. 


general farm 


Forest, pasture. 


General farm crops. 


General farm crops. 


General farm crops. 


Forest. 


Corn, hay, pasture. 
Corn, hay, pasture. 
Corn, hay, pasture. 


Corn, hay, pasture. 


Drained areas are used for 


some crops. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


Forest, pasture. 


Forest; some peat dried and 


sold commercially. 


General farm crops. 


General farm crops. 


General farm crops, hay, pas- 
ture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


General farm crops, pasture. 


Pasture, forest. 


Forest, hay, general farm crops. 


Pasture, hay, corn, oats, buck- 


wheat; much is idle. 


Forest, pasture. 


Pasture, hay, corn, oats, buck- 


wheat. 


Pasture, hay, corn, oats, buck- 


wheat; much is idle. 
Pasture, forest. 


Pasture, forest. 


Pasture, forest. 


General farm crops, pasture. 


General farm crops, pasture. 


Forest. 


General farm crops. 


General farm crops, pasture. 


Forest. 


General farm crops. 


General farm crops, pasture. 


Forest, pasture. 


Forest. 


